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I. ORIGIN AND GROWTH 


HE Wrrevess SPECIALTY APPARATUS Company of Boston resulted from 

a partnership formed in 1906, by Messrs. Greenleaf Whittier Pickard and 

Philip Farnsworth. Mr. Pickard, after years of research, had solved the 
problem of aural reception of radio signals. His inventions in the field of Radio 
Detectors and Receiving Apparatus retired the unreliable coherer forever from 
the art. The purpose of the partnership was a formation of a legal and engineering 
combination to patent, market, and manufacture the fruits of Mr. Pickard’s 
inventive genius. In 1907, Col. John Firth was 
admitted to the organization, and the Wire- 
LESS SPECIALTY Apparatus Company incor- 
porated. At that time its sole capital was the 
talent possessed by its three partners in their 
respective fields. 

"The first order received by the Company 
was in February, 1907, when the signal corps 
of the United States Army ordered thirty-five 
silicon detectors. 

Between 1907 and 1912 Mr. Pickard 
continued his research. He developed and 
patented all the successful forms of crystal 
detector apparatus and circuits in use today. 
He also patented the loop direction finder and 
radio compass in 1908, and the circuits in 
use at the present time for static elimination 
and unilateral direction finding. He patented, 
as well, a mass of specific manufacturing and 
design solutions for existing radio problems. 
The radio pack-set for the United States 
Signal Corps was designed and manufactured 
in large quantities during this period. Our 
1-P-76 Receiver is the most widely known radio receiver in the art. 

In 1912, when Colonel Firth disposed of his interest, the Company's engineer- 
ing, manufacturing, and sales organizations were moved from New York to Boston, 
Massachusetts, where they, as well as the general offices of the Company, are now 
located. 

"The growth of the Company from 1912 on was very rapid, and its business 
reached a great magnitude. It was during this period that the Unirep Fruit 
Company decided to equip all of the vessels of its Grear Wurre FLEET and its 
shore stations in Central and South America and the West lndies with radio 
apparatus designed and manufactured by the WIRELESS SPECIALTY APPARATUS 
Company. 

The Омтер Fruir Company, as is well known, maintains an extensive radio 
communication service not only on its great fleet of ships, but in the countries 
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of Northern, South and Cen- 
tral America and the West 
Indies, where, owing to the 
severe atmospheric condi- 
tions prevailing during nine 
months out of the year, 
it is very difficult to maintain 
reliable radio communica- 
tion. Radio apparatus for 
this service must be deSigned 
not only to withstand the 
ravages of tropical heat and 
dampness, but to function 
under the most severe physi- 
cal and electrical conditions 
imaginable, and still retain the highest possible degree of selectivity in order to 
"work through” tropical “static.” 

The WrnELEss SPECIALTY COMPANY'S apparatus installed at all of the Unirep 
Frvuir Company tropical stations and on the steamships of its GREAT WHITE 
Freer has successfully met all of these conditions, and more than anything else 
has contributed to the latter company’s success in maintaining radio service of un- 
equalled reliability to and from its ships and between the countries of Central 
and South America and the West Indies and the United States. 

The marked superiority of the Unrren Fruit Company's radio service, 
largely carried on through the medium of radio equipment furnished by the WIRE- 
LESS SPECIALTY Apparatus Company, led to our equipment being installed on 
many other steamships, and the WIRELESS SPECIALTY Apparatus Company 
equipment became “standard” radio apparatus the world over. 

At the beginning of the 
war over 95% of the com- 
mercial ship and shore sta- 
tions, as well as the vast 
majority of experimental 
and research stations, in the 
Western Hemisphere were 
equipped with crystal de- 
tecting and receiving appa- 
ratus either sold directly 
by us or licensed under our 
patent designs. By 1917 
the products of the WIRE- 
LESS SPECIALTY APPARA- 
тив Company were being 


used in every country of 
the Globe. 


EaniY Fou or тне 1-2-76 RECEIVER 


e Tus Belize (Burrisu Howpunas) Staran оғ ng. Вити Соукам- 
Then came the world MENT, EQUIPPED BY WIRELESS SPECIALTY APPARATUS Company 
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war, and the Company exerted all of its energies towards the design and 
manufacture of radio equipment for the United States and Allied Govern- 
ments. The same pre-war superiority of the WIRELESS SPECIALTY apparatus 
was maintained during the stress of war. Tremendous quantities of high-grade 
apparatus were developed and built for the United States Navy. Code messages 
that guarded our crusaders across the submarine-infested Atlantic were continuously 
transmitted and accurately received during this stirring period by means of the 
equipment furnished to the Navy Department by the WIRELESS SPECIALTY 
APPARATUS Company. Our citizen soldiery, when hundreds of miles off the coast 
of Europe, felt the relief brought by the presence on the misty horizon of United 
States and Allied destroyers 
summoned by radio. If they 
could have looked into the 
radio rooms of the trans- 
port flotilla they would 
have seen the peace-time 
product of the WIRELESS 
SPECIALTY APPARATUS 
Company functioning 
smoothly in its new war- 
dress; guarding lives with 
the same effectiveness with 
which it served the com- 
merce of the United States 
and Central and South 
America through the me- 
dium of the Unirep Fruir Power Piast asn Rapio FaEQuEscv Apparatus оғ TRE BELIZE 
COMPANY'S Great WHITE (Вагин Номосялв) Station 

Freer and this company's 

chain of radio stations in the countries bordering the Gulf of Mexico and the 
Caribbean Sea. 

During the war the research and manufacturing organizations passed through 
another expansion phase. Five additional manufacturing plants were equipped. 
The total value of the apparatus manufactured by the Company during this period 
is measured in millions of dollars. 

At the present time the WIRELESS SPECIALTY Apparatus Company is the 
second largest radio engineering and manufacturing organization in the Western 
Hemisphere. 

One of our special war problems was the solution of the production in 
quantities of a low-loss power condenser for radio transmitters. The demands of 
the United States Navy Department for mica condensers could not be met by 
existing manufacturers. At the Navy Department's request and with the benefit 
of the Government's experience in producing radio power mica condensers since 
1911, and with our own nine years’ experience іп the manufacture of radio power 
condensers, previous to the war, the WineLEss SPECIALTY APPARATUS COMPANY 
proceeded to equip a condenser plant to meet this urgent demand. 
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Its agents scoured the world for mica to meet our specifications. Tons of mica 
were purchased from mines located in South America, Asia, and North America, 
A quarter of а million dollars was spent on experimental work and the equipping 
of this plant. Millions of films of mica were tested electrically and mechanically 


and stacked with mertal foil. 


The production of the Farapon mica condenser was the result of this work, 
and during the latter part of the war thousands of l'ARApoNs were supplied 
to the Navy Department. The .004 mfd. FARADON mica condenser stack is United 
States Navy standard and is built with a phase angle of less than two minutes 


1 KW. Panes TRANSMITTER DESIGNED РОК 
THE Tropics 


and will carry 18 amperes at 1,000 meters, 
in a circuit whose decrement is such that 
the maximum potential across the con- 
denser is 21,000 volts, with a resultant 
temperature rise measured at the case of 
less than 4°C, after a half hour run, the 
average being 334°C. Under actual radio 
operating conditions, however, the average 
temperature rise is considerably less, the 
average being about 19С, This condenser 
sold at $32.50, although the raw mica used 
in this construction was the most expensive 
ever used for this purpose. 

The quality of our FARADON mica con- 
densers is second to none in the world. 
Condensers made two years ago and run 
continuously eight hours every working day 
in the primary circuit of our condenser 
testing department, show at the present 
time the same performance they gave when 
initially installed. 

With the signing of Peace and the 
decreased requirements of the United States 
and Allied Governments, we are again 
placing our entire organization at the 
disposal of national and international 
commerce, schools and colleges, and private 
experimenters. We maintain an engineer- 
ing organization of the finest talent 
obtainable in the art for the solution of 
special radio and electrical problems. Our 
manufacturing methods and facilities are 
the products of years of growth with its 
resulting experience. 

Apparatus leaves our shops only after 
careful and minute inspection. It must 
successfully pass tests which impose con- 
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ditions far more severe than could be con- 
ceivably encountered in actual service. This 
knowledge, coupled with the fact that all our 
apparatus is made with the finest materials and 
workmanship that human ingenuity can pro- 
vide, enables us to fully guarantee our product. 

We are in an excellent position to develop and 
build special radio telegraph and telephone 
equipment and condensers. We will gladly 
quote from your drawings and specifications. 

We have listed in rhe following pages our 
standard product. This includes complete self- 
contained transmitters and receivers, a variety 
of apparatus of educational and experimental 
character, and several special units for radio 
installations. 

Prices have not been quoted, due to the 
present varying conditions of the raw marerial 
and labor markets. We will be pleased to quote 
and furnish additional data on any of 
the equipments listed on the follow- 
ing pages. 

This equipment is standard WIRE- 

LESS SrectaLty apparatus, and will 
be found in successful operation in 
all parts of the world: on mule back 
in the Army, in the trim, immacu- 
late surroundings of the ships of the 
United States Navy, the quiet excel- 
lence and luxury of the Омгтео Fruit 
steamships, and in the research labo- 


ratories or lecture rooms of the pro- Ваттьву-Снлкшмо Panes 
5 А eras Ilis unit is representative of our specia? equipment 
gressive educational institutions, and "built va nicer individual агас бабін, 


in the equipment of private experi- 
mental stations, the owners of which have contributed so much in the national 
emergency. 

WIRELESS SPECIALTY apparatus will be found wherever quality and rugged- 
ness are in demand. 


Тһе United Fruit Co.'s Steamship Turrialba at Santa Marta, Colombia 


WIRELESS SPECIALTY APPARATUS installation on the United Fruit Co.'s Steamship Turrialba 
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Il. TRANSMITTERS 


N the six years between 1906 and 1912, the Wirevess SPECIALTY Apparatus Com- 
pany built a series of special transmitters for the needs of its research organization. 
Along with this work was carried on the development of condensers and the various 

units which compose a transmitter, such ‘as coils and switch mechanisms. 

In 1912, two types of transmitters were offered for commercial and military purposes. 
These sets were respectively a portable set for field service, and a one-kilowatt panel trans- 
mitter for ship and shore stations. The pack set designed by the Wiretess SPECIALTY 
Apparatus Company, combined a complete transmitting and receiving equipment in one 
chest. At this stage of the radio art it was the practice to install the units comprising the 
transmitter separately on the walls, ceiling and floor of the operating room, and the one- 
kilowatt transmitter developed as a result of our experience with pack sets was the pioneer 
transmitting set in which all transmitting units were combined and permanently located 
upon a single panel board. This provided a compact unit for centralizing the control of the 
prime mover, the soo-cycle system, and the radio frequency circuits, With this type of 
equipment, wave-length could be rapidly changed, and power easily varied. Тһе adjust- 
ments thus became greatly simplified. Since this 
time, practically all radio transmitters have 
been built on the panel board principle, 

Our engineering organization is prepared to 
undertake the designing of special equipment to 
meet the specific needs of our customers. The 
accompanying illustration shows a set which 
was designed, drawn up, built, tested and 
shipped within the space of thirty days, to meet 
one such special requirement. 

All transmitters listed are arranged to operate 
on a 110-volt source of supply. Prime movers for 
other sources of supply will be quoted on request. 
All transmitters are rated by the power input 
into the primary of the low-frequency trans- 
former. The transmitters are of the soo-cycle 
quenched spark type. They are equipped with 
а wave-changing switch for quickly trans- 
ferring from one wave-length to another, to 
avoid interference. Separate controls of coupling 
and variometer tuning of the antenna are 
provided. 

These transmitters are designed to combine 
the mechanical features of ruggedness and 
compactness, with the electrical features of 

high efficiency, high insulation, and 
safety factor. They emit a sharp wave 
of great carrying power. The adjust- 
ments are simple, and practically “fool- 
proof.” 

Over one thousand of these trans- 
mitters are now giving satisfactory serv- 

SPECIAL 4 КА, PANEL TRANSMITTER ice in all parts of the world. 
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5 КМ. TRANSMITTER, ТҮРЕ Q-S-5000 


Мотор GENERATOR. "TRANSFORMER 
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5 K.W. TRANSMITTER, ТҮРЕ Q-5-5000 

HE § K.W. Transmitter has a daylight range of approximately one thousand miles 
over sea water. It has an overall efficiency of 34.5%. It is arranged to transmit on 
ny one of eight standard wave-lengths, changes being made by a single control mech- 
anism, The apparatus is mounted on two panels. One contains all the high-frequency 
circuits, the other the low-frequency and prime mover controls and meters. The motor 
generator, automatic starter, transformer, 
relay and hand keys, antenna switch, antenna 
ammeter, and lightning switch are supplied 
for separate mounting. This feature permits 
the location of the motor generator outside 
of the radio room, and allows remote con- 

trol of the station. 


Low-Tension Controt PASEL 


Тһе low-tension control panel is made 
up of twoebony asbestos panels, mounted 
upon a suitable angle-iron frame. Upon 
the upper panel are four А.С. meters 
indicating the voltage, current, output and 
frequency of the 5oo-cycle generator. A pilot 
lamp is placed on top, lighting the faces of 
the meters. All seven meters used in this 
outfit are Weston instruments, accurate 
to within two per cent of their reading. 
A power control rheostat is connected in the 
generator field circuit, and a frequency control rheostat in the motor field circuit. 

Upon the lower panel are arranged the D.C. voltmeter and ammeter, the D.C. main 
line switch and auxiliary switch, the A.C. line switch, D.C. line circuit breaker, and the 
generator line field contactor. The magnet coil of the latter is fed from the 110-volt line, 
and is connected in series with contacts on*the antenna switch. It opens the A.C. line and 
the generator field simultaneously when the antenna switch is in the "receive" position. 


ANTENNA S 


сн, Tyre Q-S-soat 


GENERATOR AND AUTOMATIC STARTER 


‘The motor generator is a two-bearing machine. The prime mover is a 120-volt D.C. 

аып shunt interpole motor. This drives a single- 

5 AUI ШІ m « phase 250-volt soo-cycle inductor t 

L alternator, at a speed of 1765 R.P.M. 

The machine is started by an auto starter, 

which consists of a three-step accelerator, 

enclosed in a sheet-iron case. The starter 

and generator are usually mounted in a 

compartment outside of the receiving 
room. 


"TRANSFORMER AND REACTANCE 


The transformer is of the closed core 
minimum leakage type. Special care istaken 
licwrsisc Switca, ‘Tyre Q-S-co02 in the design of the transformer to secure 
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a high insulation safety factor. The 
primary and secondary are separated 
¢ heavy micanite tubes. The indi 
sections of the secondary are 
arated by heavy micanite di 
he reactance is mounted in the 
same case as the transformer, and is 
provided with five taps for varying 
its value, to allow for small changes 
in the synchronous impedance of 
the generator. 

Further characteristics of the 
transformer are discussed under 
“Transformers,” on page 48 of this Retay Key, ‘Tyre Q-5-5003 
catalog. 


vidi 


Hicn-TeNsioN Rapio Pane: 


The high-tension radio panel is a bakelite dilecto panel, and contains primary coils, 
the primary condenser, quenched spark gap, the coupling coil, and the antenna-loading 
inductance. These units are assembled with a wave-length shifting mechanism. As supplied, 
the set is adjusted to the following eight wave-lengths: 300-476-600-756-952-1200-1510- 
1905 meters. 

Wave-length control is obtained by the rotation of a single handle. This automatically 
varies the period of the primary, the coupling between the primary and antenna, and the 
antenna inductance. The continuously variable fine control of coupling is provided by 
means of a handle. Variometer tuning of the antenna on each wave-length is arranged so 
that the tuning of any one wave-length will not disturb the adjustment of any of the remain- 
ing wave-lengths. This is accomplished by the handles projecting from the antenna induc- 
tance coils. 

Тһе gap consists of a fifteen unit quenched gap of the self-cooling Navy type, with a 
switching mechanism varying the number of gaps in the circuit. 


Тһе primary transmitting condenser consists of ‘eight FaRapons of .оод mfd. each, 
B 


REMAINING Unrrs 


‘The antenna switch accomplishes the following results 
Sending Position 
(1) Closes a break in field circuit of alternator. 
(2) Closes circuit that operates the solenoid of clapper switch on switchboard (which 
is a double pole switch and controls alternator field and armature). 
(3) Closes circuit that operates detector protective relay. 
(4) Closes one spare set contacts. 
(3) Grounds the terminal that connects to receiver. 
(6) Connects antenna ro loading coil of transmitter. 
Ги the Receiving Position 
(7) Opens contacts of circuits 1, 2, 3, 
4» above. 
(*) Connects receiver lead to antenna. 
(у) The connection (5) above remains 
closed until the antenna is 
grounded, just before the switch 
Аоки Haye’ Кае LESS reaches the final receiving position, 
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(ао) Design is such that contact (2) opens before (т), so that spark at the breaking field 
will occur at the clapper switch on the switchboard, and not at the antenna switch, 
unless the clapper switch should fail to open. 

The lightning switch is shown in the accompanying photograph. A relay key, a legless 
Morse key, and an auxiliary hand key are supplied. The antenna ammeter is а Weston 
Thermo-ammeter, with a scale reading from zero to thirty amperes. 

The armatures and field windings of the alternator and motor, and the low-tension 
winding of the transformer, are protected by FAgADox protective condensers against radio 
frequency surges. А spare-part box is supplied, which contains spare fields for the motor and 
generator, spare brushes for the motor, spare contacts for the motor starter, and the keys, 
three spare spark-gap units, spare gaskets for the spark-gap units, and a spare Faravon 
primary condenser, 

While it is not absolutely essential, it is considered advisable to include an auxiliary 
non-synchronous rotary spark gap, as described on page 60. The spares furnished are 
sufficient for at least five years’ operation. 

An instruction book accompanies this set, which contains wiring diagrams, photo- 
graphs, installation data, and instructions for the adjustment of the set, and a list of the 
parts for replacement purposes. 


PERFORMANCE оғ 5 K.W. TRANSMITTER 


Motor Input . . . 6850 Watts Combined Transformer and 
Generator Output . . босо Watts Reactance Efficiency г 96% 
Transformer Output . 4800 Watts Radio Frequency Efficiency 
Antenna Power external from condenser input to 

toset . . . . . 2960 Watts antenna external toset . 49.2% 
Motor Efficiency . . . . 88% Overall Efficiency from D.C. 
Generator Efficiency . . . 83% line to antenna . . . 34.5% 


It is important to note that the antenna power and overall efficiency are based solely 
upon the antenna power useful for the radiation of waves, and do not include the power 
consumed in the antenna coil systems. Many manufacturers include the latter factor, thus 
obtaining an exaggerated antenna power and overall efficiency. 


Weight of Low-Tension Control Panel, 310 pounds 
Weight of Fligh-Tension Radio Panel, 481 pounds 
Weight of Motor Generator, 1300 pounds 

Size of Low-Tension Control Panel, g' 1" x 37" x 20" 
е of Shipping Case, 9 to x 23" х 2157 

Size of High-Tension Radio Panel, $19 x 3' x 23" 
Size of Shipping Case, 610" x 4! x 34" 

Size of Motor Generator, 36" x 20" x зо” 

Size of Shipping Case, qf x 4! x 2!2% 


lacur Haxn Kev, Түрк Q-S-504. 


2 K.W. TRANSMITTER, ТҮРЕ 0-5-2000 


Hicn-Tession Каро PANEL 


Motor GENERATOR TRANSFORMER 
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2 K.W. ‘TRANSMITTER, TYPE Q-S-2000 

HE 2 K.W. transmitter has a daylight range of approximately seven hundred miles 

| over sea water. It is arranged to transmit оп апу one of three standard wave-lengths, 

changes being accomplished by a single-control wave-changing mechanism. This 

outfit is similar in general design to the 6 K.W. set, with the exception that the low-tension 

control panel contains in addition to the other controls, all the necessary switches and 

meters for controlling auxiliary storage batteries. The apparatus is mounted on two panels. 

One contains all the high-frequency circuits, the other the low-frequency and prime-mover 
controls, meters, and storage-battery controls. 

‘The motor generator, automatic starter, transformer, relay and hand keys, antenna 
Switch, antenna ammeter, and lightning switch, are supplied for separate mounting. This 
feature permits the location of the motor generator outside the radio room and allows 
remote control of the station. 


Low-Trnston Сомткоі, PANEL 


The low-tension control panel consists of two micarta panels, mounted upon a suitable 
angle-iron frame. Mounted upon the upper panel are seven meters indicating the voltage, 
current, output, and frequency of the soo-cycle generator, and the voltage, current, and 
ampere hours of the storage batteries. All seven meters are Weston instruments, accurate 
within 2% of their reading. A pilot lamp is placed on top, lighting the faces of the meters. 
A power-control rheostat is connected in the generator field circuit, and a frequency-control 
rheostat in the motor field circuit. 

A voltmeter switch is provided for connecting the D.C. voltmeter across either one of 
the two storage battery sections during charge, across both in series during discharge, and 
across the D.C. charging line. An ammeter switch is furnished for connecting the D.C. 
ammeter in the circuit of either battery during charge, in the discharge circuit, or in the 
D.C. line. Upon the lower panel are mounted the necessary switches for controlling the 
charge and discharge of the storage battery, a series of switches controlling various light- 
ing circuits when supplied from the storage battery, a D.C. main-line double-pole circuit- 
breaker, a single-pole reverse current release circuit-breaker, automatic starter, and а gen- 
erator line field contactor. The magnet coil of the latter is fed from the D.C. main line, and 
is connected in series with contacts on the antenna switch. It opens the А.С. line and 
the generator field simultaneously when the antenna switch is in the “receive” position. 


Моток СЕ 


ERATOR AND AUTOMATIC STARTER 


The motor generator is a Holtzer-Cabot two-bearing machine. The prime mover is a 
120-volt D.C. shunt interpole motor, which drives a single-phase 250-volt s00-cycle induc- 
tor type alternator, at a speed of 2000 R.P.M. The machine is started by an auto starter, 
which consists of a three-step accelerator enclosed in a sheet-iron case. The starter and 
generator are usually mounted in a compartment outside of the "receiving" room. 


‘TRANSFORMER AND React. 


CE 


‘The transtormer is of the closed core minimum leakage type, in which special care is 
taken in the design to secure a high insulation safety factor. The individual sections of the 
secondary are separated by heavy micanite discs, while the primary and secondary are 
separated by heavy micanite tubes. The reactance is mounted in the same case as the 
transformer. T'he characteristics of this transformer are discussed under “TRANSFORMERS” 
on page 48 of this catalog. 
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Hicu-Tenston Ravio PANEL 


The high-tension radio panel is of bakelite dilecto and contains the primary coil, pri- 
mary condensers, quenched spark gap, coupling coil, and the antenna loading inductance. 
These units are assembled together with a wave-length changing mechanism, which, as 
supplied, adjusts the set to any one of the three standard wave-lengths; 300, боо, or 952 
meters. 

Wave-length control is obtained by the rotation of a single handle. This automatically 
varies the period of the primary, the coupling between the primary and antenna, and the 
antenna inductance. The continuously variable fine control of coupling is provided by 
means of a lever handle. Variometer tuning of the antenna on each wave-length is arranged 
so that the tuning of any one wave-length will not disturb the adjustment of any of the 
remaining wave-lengths. This is accomplished by handles projecting from the antenna 
inductance coils. 

‘The spark gap consists of fifteen units of the self-cooled type with a switching mech- 
anism for varying the number of gaps in the circuit, The primary transmitting condenser 
consists of four I'arapon .coy mfd. mica units. 


GENERAL. 


‘The antenna switch furnished with this 2 K.W. outfit is similar to that supplied with the 
5 K.W. transmitter, and is described in detail on page 58 of this catalog. A lightning 
switch, relay key, legless Morse key, and an auxiliary hand key are furnished. The antenna 
ammeter is a Weston thermo-ammeter, with a scale reading from o to 20 amperes. 

‘The armatures and field windings of the alternator and motor, and the low-tension 
winding of the transformer, are protected by Клялрох protective condensers against radio 
frequency surges. 

A spare-part box is supplied which contains spare fields for the motor and generator, 
spare brushes for the motor, spare contacts for the motor starter and the keys, three 
spare spark-gap units, spare gaskets for the spark-gap units, and a spare Farapon 
primary condenser. While it is not supplied, unless specified, it is recommended that an 
auxiliary non-synchronous rotary spark gap as described on page 60 should be taken with 
this outfit. 

The spares furnished are based on five years’ operation. 

An instruction book accompanies this set, containing wiring diagrams, photographs, 
installation data, instructions for the adjustment of the set, and a list of the parts 
for replacement purposes. 


Weight of Loi 
Weight of High- Tension Radio Panel, 170 pounds 


nsion Control Panel, 475 pounds 


Weight of Motor Generator, 525 pounds 

Size of Low-Tension Control Panel, 6 x 2'7" x 1'9" 
Size of Shipping Case, 6110" x 3'3" x 2151 

Size of High-Tension Radio Panel, зт x 211" x 2'4" 
Size of Shipping Case, 4111" x gir" x 3'4" 

Size of Motor Generator, 26" x 18" х 16" 

Size of Shipping Case, 34" x 24" x 19" 
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КМ. TRANSMITTER, ТУРЕ (Q-S-500 

Ts Type Q-S-soo 4 K.W. Transmitter is а compact single-panel transmitter 

of the soo-cycle quenched spark type. It combines lightness, simplicity, durabilit 

and high radio efficiency in the most desirable combination. This transmitter has 
а normal daylight transmission range of approximately 400 miles, At night and under 
favorable conditions this distance is greatly exceeded. Its extreme simplicity, ruggedness, 
and high electrical safety factor will be quickly appreciated by the ship-owner who has 
experienced endless trouble with complicated, short-lived, inefficient equipment. We in- 
vite comparison with 1 K.W. transmitters of other makes. This transmitter is an ideal 
installation for yachts, commercial vessels, colleges, and research laboratories. We have 
successfully installed the Q-S-soo transmitter on the vessels of a deep-water fishing fleet 
where the equipment is giving satisfactory service under the extremely rigorous conditions 
met in this service. 

The apparatus is mounted on a bakelite dilecto panel, braced with angle iron. All the 
controls, the meters, and the quenched 
rk gap are mounted on the front of the 
panel. The motor-generator and other low 
tension units are supported by the angle-iron 
frame-work at the lower rear of the panel. 
Above the low-tension equipment and at 
the rear of the panel are the radio frequency 
circuits occup ving about two-thirds of the 
space of the entire set. This liberal allowance 
of space in the design of these circuits is a 
big factor in the reliable and efficient 
operation of the set. Heavy bakelite dilecto 
tubes furnish a solid and well insulated 
support for these circuits 


Low-l'ExsioN APPARATUS 

The motor-generator is a two-hearing 
machine, The motor is a r10-volt D.C. 
machine of the shunt and interpole type. It 
drives а goo-cycle inductor type alternator 
at 25со R.P.M. А resistance mounted at 
the rear of the panel is thrown in series with 
the D.C. armature on starting, and 
when the machine reaches proper 
speed is automatically cut out by 
the one-step starter mounted 
at the lower center of the panel 
front. Placed at either side of 
this starter are double-pole 
knife switches with fuses, соп- 
trolling the D.C. Line and 
the A.C. Generator Line. The 
motor-generator windings and 
the lines are thoroughly pro- 
tected from radio frequency Front View 1% КАУ, Transmitter, Tyre Q-S-500 
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surges by FARADON mica protective condensers. The soo-cycle wattmeter, the voltmeter, 
and the antenna ammeter are mounted at the top of the panel. A voltmeter switch 
mounted directly above the auto-starter permits the reading of either the D.C. line voltage 
or the goo-cycle voltage. 


TRANSFORMER AND REACTANCE 


"The output of the generator is fed into a combined reactance and minimum leakage 
transformer. This transformer has a high insulation safety factor and an overall efficiency 
of 92%. 


Hicn-Tension Карло EQUIPMENT 


‘The secondary of the transformer charges а .004 mfd. FARADON mica condenser unit. 
‘The quenched spark gap is of a new and highly efficient de gn. It is of the sell-cooled type 
built in four units of three gaps each. Each of these units is ea: ily removable. Excellent 

contact is secured by broad phosphor bronze 

strips. А novel feature of this gap, which is 

a big factor in its high efficiency, is the use of 

a solid silver plug tor the sparking surface. 
ə This plug is welded into a copper disc without 

the use of solder. This process makes the 
| silver an integral part of the copper and does 
away with the buckling found jn gaps where 
the sparking surfaces are riveted or soldered 
Only two metals are present іп the construc- 
tion, namely, copper and silver. ‘The design 
produces a gap in which no distortion occurs 
with temperature changes and consequently 
the quenching action of the gap is unimpaired 
by long periods of use. The number oF gaps 
in the circuit may be varied and the power 
thus controlled through the medium of a 
flexible copper braid with a clip arranged so 
ав to conveniently connect any desired number 
of gaps in series. 

In the center and directly behind 
rhe panel are mounted the primary and 
secondary coils of pancake type design. 
A handle projecting through the 
front of the panel permits con 
tinuous coupling variation. 

A wavechanger switch is 
located concentrically with the 
coupling-coil handle and varies 
simultaneously the inductance in 
the primary, the coupling be- 
tween the primary and secondary 
circuits, and the loading in 
ductance in the antenna circuit. 
This arrangement permits in- 
Rean View J K.W. TAANSMITTER, Tree Q-S-500 stantaneous shifting to any one 
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of three wave-lengths. A wave indicator with 
wave-lengths engraved upon it shows through a 
window directly above the wave-changer switch. 
Each of the three wave-lengths is engraved on a sep- 
arate piece of sheet dilecto which is easily removable 
from the indicator. Any one of these may there- 
fore be removed and a new wave-length indicator 
inserted. This arrangement is greatly superior to the 
conventional method of engraving wave-lengths 
directly upon the panel. 

The loading inductance consists of a pancake 
coil in series with a helical coil of edge-wise wound 
copper ribbon. It is located directly above the 
primary and coupling coils. The lead from the 
coupling coil to the loading inductance passes 
through one of the heavy bakelite dilecto tubes 
supporting the antenna coil system. This effectively prevents this lead from making 
accidental contact with other high-tension leads, and also adds to the appearance 
of the set. The amount of inductance in the helical coil necessary for a given 
wave-length is automatically controlled by the wave-changer switch. Fine tuning is per- 
mitted by continuous variation of the pancake coil controlled by a handle on the panel 
located directly below the meters, ‘Chis set is suitable for operation on antennae having 
capacities between .0015 and .0004 mfd. and has a RES range of 309—800 meters. 
Vive wave-lengths are calibrated, namely, 300, 450, 575, 600, and 750 meters. 

The antenna ammeter is a. Roller-Smith radio-frequency thermo-ammeter, located 
at the top of the panel in the center. It has a scale reading from 0-10 amperes. With goo 
watts input into the transformer and at 600 meters on a normal antenna, the radiation is 
approximately eight amperes. 


Ir 
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ANTENNA SWITCH 


The antenna switch is furnished with the transmitter. Adequate insulation is afforded 
by a tall corrugated bakelite dilecto insulator. The base is heavy bakelite dilecto supported 
by four rubber feet. 

In sending position this switch connects the antenna to the transmitter, starts the 
motor-generator, and short-circuits the detector, 

In the receiving position this switch connects the antenna to the receiver, applies a 
magnetic brake to the motor-generator and thus brings the machine to a quick stop, and 
opens the short circuit across the detector, 


GENERAL 


The key is the light hand key described on page бо, and equipped with flexible 
leads for connection to the primary terminal board, The lightning switch is described on 
page 59. The terminal board on the lower left side of the transmitter provides easily acces- 
sible connection for the ship's mains, key, and the send-receive switch. Both the ground 
and the antenna connections are taken off at the left of the transmitter. All low-tension 
wiring is enclosed in lead cable, with the cable cleated to the rear of the panel and grounded. 

With proper care, the spare parts provided are sufficient for five years’ operation. 
‘These parts include spare fields for the motor and generator, spare brushes for the motor, 
and spares for the spark gap and key. 


Overall Dimensions, 45"x26"x17" Dimensions of Packing Case, 51%x32"x24" Weight of Transmitter, 425 pounds 
[n] 


М K.W. TRANSMITTER, TYPE 0-5-А-500 


of the transmitting key, is mounted upon the panel structure. The range of this 


Ts У K.W. transmitter is a self-contained unit, All the apparatus, with the exception 


transmitter is approximately three hundred and fifty miles. This set is designed 
essentially for small commercial vessels and pleasure yachts. Six standard wave-lengths 
are provided. The change of wave-length is easily accomplished by а wave-changer 
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switch, mounted in the 
center of the panel. The 
set offers as simple а con- 
trol as is practical with- 
out sacrifice of efficiency. 
Its compactness, coupled 
with its single unit, panel 
design, provides extreme- 
lysimpleinstallation. 
This feature renders it 
an attractive equipment 
for cargo vessels carrying 
operators with second- 
class or cargo-grade cer- 
tificates. Large numbers 
of thesetransmittersgave 
admirable service on. the 
submarine chaser flotilla. 

The set is built upon 
a bakelite dilecto panel, 
braced with angle iron. 
On the front of the pan- 
el are mounted the me- 
ters, controls, and spark 
gap. The radio frequency 
circuits are located on 
the upper rear of the 
panel, and are attached 
by heavy hakelite dilecto 
supports. The heavier 
low-tension apparatus is 
mounted on the lower 
tear of the panel, with 
its weight distributed di- 
rectly upon the angle- 
iron frame. 


Motor GENERATOR 


The motor generator is 
a two-bearing Holtzer- 
Cabot machine. A 120- 
volt D.C. shunt and іп- 
terpole motor drives a 
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goo-cycle inductor type generator at 2500 R.P.M. A two-step automatic starter for the 
motor and a circuit breaker for the А.С. line are mounted іп an accessible location behind 
the panel. Continuously variable generator voltage control is provided. The A.C. and 
500-cycle sources are equipped with Faravon protective devices, to prevent radio frequency 
surges from damaging the lines and windings. A Weston wattmeter and voltmeter are 
mounted on the upper portion of the panel. A switch is provided for reading either the 
ship’s line or the goo-cycle voltage. 


TRANSFORMER AND REACTANCE 


The output of the generator is fed into a combined reactance and minimum leakage 
transformer, the efficiency of which is 92%. The transformer has a high insulation safety 
factor. 

Hicn-lENsioN Ramo EQUIPMENT 


The output of the transformer charges a Глжарох (004 mfd, condenser unit. 
"The spark gap is composed of fifteen units, and is of the self-cooled type. It is equipped 
with a switch for varying the power by changing the number of gaps in the circuit. The 
power may also be varied by a two-point switch, located on the front of the panel, over 
the generator field rheostat. ‘This switch cuts in a large resistance in series with the generator 
field for low-power operation. 

In the center and behind the panel are mounted the primary and coupling coils. The 
handle projecting through the front of the panel permits continuous variation of coupling 
between primary and secondary coils. 

The wave-changer switch, located concentrically with the coupling-coil handle, varies 
simultaneously the period of rhe primary, the coupling between the primary and antenna, 
and the loading inductance in the antenna circuit. 

The loading inductance consists of six variometers, located directly above the primary 
and coupling coils. This permits of separate tuning for each of the six wave-lengths without 
disturbing the adjustment of any of the other wave-lengths. This set is suitable for operation 
on antennae having capacities between .oot and .coo4 mfd. 

"The antenna ammeter is a Weston thermo-ammeter, mounted in the center of the 
panel, directly over the wave-changer switch. 

The send-receive switch, mounted to the left of the antenna ammeter, opens the 
generator field on the receive position, and connects the antenna to the receiver. On the send 
position, it closes the generator field, and completes the antenna-ground circuit through 
the transmitter. 


GENERAL 


‘The key provided is a flame-proof key, as described on page 51, equipped with flexible 
leads for connection to the primary terminal board. The terminal board on the side of the 
transmitter provides accessible connections for the ship's mains and the key. The wiring 
is in lead cable, cleated to the rear of the panel. The lead sheathing is grounded. 

, Three spare spark-gap units, spare field coils for the motor and generator, and spare 
brushes for the motor, are provided. Spares are based upon a five years’ operation. 

The materials used in this construction are of the highest grade obtainable in conform- 
ance with the small space occupied by the design. The set is an attractive and substantial 
unit. 

Overall dimensions, 42" x 32" x 20" — Dimensions of Packing Case, 54" x 44" x 32" 
Weight of Transmitter, 460 pounds 
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200-WATT EMERGENCY TRANSMITTER, ТҮРЕ О-5-200 
Te emergency transmitter was designed as an auxiliary to the main transmitter, 


for operation in cases where the 110-volt source is put out of commission through 

various causes, such as collision at sea, or the bursting of a steam line. [t also 
provides for transmission in cases where the vessel is tied up at dock, and the boiler fires 
drawn for cleaning or repair. The range of this set is approximately two hundred miles. 
Since the United States Radio Law re- 
quires an emergency transmitter with a 
range of at least one hundred miles, the 
equipment described provides an ade- 
quate safety factor. The set is likewise 
suitable as a main set for equipment 
on small vessels and pleasure yachts. 

The self-contained type of construc- 
tion is used. Since emergency equip- 
ment must be operated from a storage 
, battery, switches and rheostats for 
charging and discharging storage bat- 
teries are built into the set. For maxi- 
mum safety, it is desirable also to 
provide an additional small single-wire 
antenna. With this consideration in 
view, as well as the demand for maxi- 
mum flexibility, the set js designed so 
that it will operate on either a main or 
auxiliary antenna without requiring 
readjustment when changing over 
from one to the other. 

"This set is suitable for operation on 
auxiliary antennae having capacities 
ranging from a .0006 to .coo8 mfd., and 
on main antennae having capacities 
ranging from .oo1 to 0013 mfd. 

A switch is arranged so that the 
prime mover may be run from either 
the ship's mains or the storage battery. 

The transmitter is built upon a 
bakelite dilecto panel, supported from 
an angle-iron frame. The instruments, 
controls, and spark gap are mounted 
on the front of the panel. 

The radio frequency circuits are 
mounted on the upper rear of the pan- 
el, and fastened to it by rugged bake- 
lite dilecto mountings. The low-tension 
units are mounted on the lower rear 
of the panel, being rigidly fastened to 
the supporting metal frame. 


200-Warr EMERGENCY TRANSMITTER, Туре Q-S-200 
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Moror GENERATOR 

‘The motor generator is a two-bearing Holtzer-Cabot machine. The motor is а D.C. 
120-volt shunt and interpole machine, with a speed of 3,000 R.P.M., which drives a 200- 
watt, soo-cycle inductor type generator. The motor is started by a two-step automatic 
starter, mounted on the lower right-hand side of the panel. Field controls for the motor and 
generator are provided. Snap switches аге used for the D.C. and soo-cycle lines. 

А wattmeter and voltmeter are mounted on the upper portion of the panel. A snap 
switch permits the reading of either the D.C. line or the 500-сусіе voltage. The goo-cycle 
generator contains a protective device to prevent radio frequency surges from damaging 
the windings. 


TRANSFORMER AND REACTANCE 
‘The output of the generator is fed into a combined reactance and minimum leakage 
transformer, the efficiency of which is 80%. 


Hicu-Tension Като APPARATUS 


The transformer charges а Farapon .oo4 mfd. mica condenser. 

"The spark-gap consists of nine units of the self-cooled type. 

‘The primary and secondary circuits are located at the rear center of the panel. Con- 
tinuous variation of coupling is provided by a control located at the center of the panel. 
Concentric with the coupler control is the wave-changer switch. Three standard wave-lengths 
are provided, namely, 300, 600, and 952 meters. ‘The wave-changer switch simultaneously 
varies the period of the primary, the coupling between the primary and antenna, and 
the loading inductance in series with the antenna. 

An antenna inductance consisting of six variometers is located directly above the 
primary and coupling coils. Three of the antenna variometers are used for the main antenna, 
and the remaining three for the auxiliary antenna. Continuous variation of tuning of any 
wave-length on either antenna without the adjustment of any of the remaining five tunes is 
thereby provided. A clutch located on the wave-changer switch-handle connects the wave- 
changer to either the main or auxiliary antenna. 

A series antenna condenser is fastened on brackets above the antenna coils, for shorten- 
ing the main antenna, to obrain а joo-meter wave. 

An antenna ammeter is mounted on the upper portion of the panel. A send-receive 
switch is located above the wave changer on the left of the panel. 


Barrery Co 

The battery-charging equipment consists of a charge-discharge switch, a battery 

rheostat, and a “trickle” charge switch. А double-throw switch for feeding the prime mover 

from either the ship's line or the storage battery is located directly under the charge-discharge 
switch. 


VTROL 


GENERAL 

All connections to the set are made at binding posts located at the base of the panel, 
All low-tension wiring on the set is lead covered and cleated to the panel. The lead sheath- 
ing is grounded. 

The key is of the flame-proof type described on page 51 and is provided with flexible 
leads for connecting to the transmitter, Special attention has been paid to the provision 
of a large safety factor in view of the emergency character of this equipment, and its small 
space factor, The workmanship and finish are the best. 

Overall size, 44" x 19" x rg" Dimensions of Packing Case, 43" x 2$" x 19" 
Weight of ‘Transmitter, complete, 210 pounds 
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250 WATT RADIO PACK-EQUIPMENT, ТҮРЕ 0-5-250 


V'RANSMITTING 
ач Receivine 
CHEST 


HE portable pack-equipment shown in the accompanying protographs is designed 

especially for mobile military stations. It may also be used on small vessels and 

cruising yachts, where only limited range of communication is required. The set 
is а complere two-way unit, consisting of antenna, radio transmitter, radio receiver, and 
prime mover, which may be either a small gasoline engine, or а hand-driven generator, 
Тһе complete set can be arranyed for transportation on the back of a mule, and provides 
an equipment that may be transported over rough trails impassable to the ordinary army 
wagons. The complete set can be unpacked and completely erected in approximately four 
minutes. lt combines, in the nearest desirable proportions, compactness, ruggedness, 
weather-resisting qualities, ease and rapidity of erection and transportation, and a high 
radio efficiency. 


‘THe TRANSMITTING AND RECEIVING Cuksr 
"The transmitting and receiving apparatus, exclusive uf the antenna and generator, is 
mounted in a stout chest of weather-proof fibre sheeting, bound with heavy brass trim- 
mings. The cover may be opened and clamped by a link in this position as shown in the 
photo. In the cover are mounted the oscillation transformer, the antenna inductance, part 
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of the antenna transfer switch, and the antenna connection socket. The panel of the chest 
proper is bakelite dilecto. On it are mounted the quenched spark gap, a 0.5 ampere hot-wire 
antenna-ammeter, the key, the antenna switch, the receiving circuit controls, galena crystal 
detector, and a switch for changing from the break-in system of transmission to straight 
transmission. 

Under the panel and in the chest are mounted a resonance transformer of the leakage 
type, а .004 mfd. FanApoN condenser, the receiver coils, and the wiring. All the wiring 
is of rigid copper bus, heavily silver- plated, and firmly cleated to the panel, All the trans- 
mitting coils are spirally-wound inductances, which swing on a pivot located at the left of 
the box, to provide continuously variable coupling between primary and antenna. The 
primary coil is calibrated so that various standard wave-lengths may be used. 

The key is fitted with contacts that provide a break system, This system permits 
reception when the key is open, 
and short-circuits the crystal and 
disconnects the receiver when the 
key is closed. "This makes it un- 
necessary to throw the send-receive 
switch during operation, and en- 
ables the operator to detect 
stand-by signal when sending. 

"The receiver is of the aperiodic 
secondary type. The antenna is 
tuned by large and small step-wise 
variable inductances. Continuously 
variable coupling is provided be- 
tween the primary and secondary 
circuits of the receiver, The detec- 
tor is our well-known galena type. 
A double-receiver high-resistance 
telephone head set is Supplied. 
‘This head set packs in the radio 
chest. The overall dimensions of 
the chest аге 17 4" x 15" x 10", Its 
weight is 55 pounds. 
When closed, it may be 
carried by a handle, 
similar to an ordinary 
suitcase. A plug termi- 
nal board is arranged 
for plugging in the alter- 
nator. Two plugs are 
provided for antenna 
andground connections. 


‘THe Mast AND 
ANTENNA 


The antenna consists 
of an umbrella, the 
mast being builtof eight 
Generaror чаты Hasn Dave, Tere Q-S-251 sections, each eight feet 
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long. The sections are made of wood and are hollow. They have suitable metal fittings 
at the ends, one end having a projecting metal pin which fits into a socket in the next 
section. There are also suitable metal plates which are inserted between the sections and 
are used to connect the guys and antenna wires. Pins are provided, to be used in fastening 
the guys and antenna wires to the ground. The antenna and counterpoise wires are supplied 
on reels, which are used in transporting the equipment. A canvas case is supplied, into 
which the entire mast and antenna is packed. 


THE GENERATOR 


Тһе generator is of the 5оо-сусіе type, and of 250 watts output. It may be driven by 
a motor for shipboard installation, by a hand generator for field operation, or by a gasoline 
engine for either field or shipboard installation. When the motor drive is desired, a 120-volt 
D.C. motor will be provided unless otherwise specified. 

In the case of hand drive, the generator is mounted upon a collapsible stand as shown 
in the photo on the preceding page, and is operated by two men. For the benefit of the 
men at the cranks, and to obtain a nearly constant speed, a centrifugal түре speed indi- 
cator is conveniently mounted upon the casing. The weight of the hand-irive generator 
equipment is 77 pounds, 

Kor gasoline engine drive a small single-cylinder four-cycle air-cooled engine is 
mounted on an oak frame, directly connected to the five-hundred cvcle generator and 
exciter. The gasoline tank, ignition and oiling systems are mounted on the engine frame, 
The weight of the gasoline engine generator unit is only 130 pounds. Its oak frame is 
equipped with two sets of handles, 
permitting two men to carry the 
equipment without fatigue. The 
engine operates at a high speed, 
and is provided with a Hy-wheel, 
giving practically constant speed on 
telegraphic load. The only control 
required is the throttle for the 
carburetor. We recom 
mend this gasoline en- 
gine drive, as providing 
the most flexible and 
practical prime mover 
for field use. 


Overall Dimensions of Chest, 
17/4 x15" x 10" 

Weight of Chest, with Appa 
ratus, 55 pounds 

Weight of Hand- 
driven Gener- 
ator packed, 77 
pounds 

Weight of Gas 
line-driven 
Generator, 
130 pounds 
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HI. RECEIVERS 


HısTorıcal. DEVELOPMENT 
f; | SLE, WIRELESS SPECIALTY APPARATUS Company has been the most potent factor in the 


origination and development of radio receivers. In 1907 our first І-Р-76 type of 
receiver, shown in the accompanying photograph, was offered for sale. ‘This receiver 


retired the sliding contact tuners from the art. It provided a system in which high efficiencies 
could be obtained by overcoming the losses occurring in the older types due to short- 
circuited turns, and inherent leakage. between turns. In 1909 the 1-P-76 receiver, shown 


n 
1 


on page 6 of 
this catalog, was 
placed on the 
market. This re- 
ceiver represent- 
ed at that time 
the last word in 
radio receiverde- 
sign. The United 
States Navy adopted it as a standard. These 
original receivers are in use today, and are still 


1908 ‘Tyre RECEIVER 


1907 Type RECEIVER 


giving very satisfactory service. | 

А demand for a receiver that would permit a single operator to listen in on two wave- 
lengths was fulfilled by our I-P-1g14 double-deck receiver. This is shown in the lower 
ri E hand cut. The receiver permitted the operator to listen in simultaneously on 
bak the ship and shore wave-length ranges. This increased the speed of handling traffic 
and considerably reduced rhe time required for station calling. 


LarER TYPES 
Three of our modern receivers are listed on pages 30 to 34. They are the 1-Р-соо, 
the I-P-;or, and the I-P-77. Both damped and саналу detecting citcuit apparatus is 
included in the I-P-soo and I-P-sor types. In the type I-P-soo the battery controls, ete. 
are on a separate control box. ‘The control box contains a one-step amplifier. 

The type I-P-s01 is self-contained, includ- 
ing all controls for damped and sustained wave 
reception. This receiver is a very compact de- 
sign for installations where space is an impor- 
tant factor. Both types will receive arc, spark, 
and radio telephone signals. 

Our [-P-77 receiver shown on page 34 is 
the most efficient crystal receiver of the untuned 
secondary type on the market today. It is ех- 
tremely simple in operation. 

These receivers have the electrical proper- 


ties of a high audibility, a maximum freedom фы Поши Баки” EP96 dene ee 
from interference by static and interfering 679! “evened for uicit she Dried Fruit Company's 


signals, and a flexible, controllable selectivity. 

This is obtained by an efficient design of the circuits, the elimination of all capacity 
coupling between the primary and secondary circuits, the use of high insulation between 
the active portions of the receiver, and the inclusion of end- -portion, disconnecting switches, 
automatically controlled by the inductance range switch. In the mechancial construction 
is used the same high precision found in instrument manufacture. Nearly a. thousand of 
LP-:oo and 1-Р-бо! types, manufactured by the WIRELESS SPECIALTY APPARATUS 
Company, are now in use aboard United States naval vessels alone. 
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RECEIVER, TYPE 1-Р-500 
(WITH AMPLIFIER CONTROI. BOX, ТҮРЕ TRIODE А) 


HE І-Р-оо receiver is the most efficient receiver manufactured. The receiver 
ists of two separate units, as shown in cut, namely, the radio frequency unit, 

and the amplifier control unit. This permits the radio frequency unit to be fure 
nished for commercial use independently of the amplifier unir. "he circuits are designed to 
give the highest possible efficiency for both damped and sustained wave reception, ‘The 
wave-length range of the receiver is 150 to 6800 meters. Longer wave-lengths may be 
obtained by the insertion of load coils in the circuit, This receiver possesses a high degree 
of selectivity, and is provided with an untuned or “stand-by” circuit. The receiver is 
especially adapted for use on commercial ship and shore stations handling a large volume 
of traffic. It insures reliable daylighr reception from transoceanic stations. 

A switching mechanism permits the usc of either of two tuned circuits on an untuned 
secondary. The coupling between antenna and secondary is purely electromagnetic and 
continuously variable, passing from the maximum coupling value through zero to a small 
reverse coupling. By providing absolute zero coupling between the circuits, desirable low 
couplings up to zero value are assured. Interference is greatly reduced by this means. The 
maximum coupling for any wave-length 3s such that appreciable detuning of the circuits 
does not occur in going from the zero to the maximum value. The coupling maximum gives 
a rapid change of coupling per degree on close coupling, and a very small change per degree 
on loose coupling. 

A variable control is provided in the receiver which permits reception of either 
spark or undamped signals. 

‘The coils used in the receiver are banked-wound inductances of high-frequency cable, 
wound on threaded bakelite tubes. The assembled coils are impregnated in vacuum and 
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baked. The coils are sectionalized with spaces between the sections. The individual sections 
are automatically connected, entirely disconnécted and opened, or entirely disconnected and 
individually short-circuited, by a mechanism operated by the inductance switch. By this 
means every coil in the receiver has a natural period when connected with its leads and 
switch points which is less than the shortest wave-length in the range of the receiver. This 
eliminates the reception of parisitic signals, reduces the absorption of the desired signal 
by the coils, forces the energy into the detector, and minimizes interference on all wave- 
lengths within the wave-length range of the receiver. 

Тһе condensers are of the self-balanced plate type. Insulating bushings are entirely 
absent in their construction. Their calibration is constant and their losses extremely low. 
A gearing mechanism connects the condenser shaft to a control which gives a vernier 
motion of the condenser for adjusting the note. 

The condenser dial is engraved with marking from o to 180° and with rows of con- 
centric circles. A mechanism operated by the inductance switch moves a pointer to succes- 
sive engraved bands. On these bands may be engraved the wave-length calibration of the 
receiver. This will assist in identifying stations and operating a network on wave-length 
schedules. 

The untuned or “pick-up” position can be made as broad or selective as desired bv 
coupling control. In switching from untuned to tuned secondary, no readjustment of the 
primary is necessary. 
nce static or capacity coupling between antenna and secondary circuits causes the 
receiver to pick up atmospheric disturbances and interfering signals, we have carefullv 
eliminated all capacity couplings by a wide separation of the points in the two circuits 
of relatively high potential difference, and by the disposition of ground and low potential 
leads of the two circuits in adjacent locations, to act as barriers and screens for residual 
couplings. 

All the wiring is of rigid copper, encased in varnished cambric tubing. А variable 
stopping condenser for crystal detector operation is mounted on the panel. 

The receiver is mounted under a 14" bakelite dilecto panel. The containing box is of 
58" oak. The front of the panel contains the control handles and binding posts. A switch 
is provided for vacuum tube reception, or crystal reception, and also to рер тһе 
detector during transmission. 

Binding posts and short-circuiting links are included in both the primary and secondary 
circuits for loading the receiver to any desired wave-length longer than the natural range 
of the design. This feature renders the receiver a universal solution for all wave-lengths 
above 149 meters. 

‘This receiver was designed by Messrs. William H. Priess and Lester L. Israel, at that 
time expert radio aides in the U. S. Navy Department. 

Hundreds of these receivers have been manufactured by the WIRELESS SPECIALTY 
Apparatus Company for the United States Navy for use in ship and shore station, radio 
telegraph and telephone installations. 

The amplifier control box shown in the illustrations contains rhe detecror and amplifier 
circuits and their controls. A switch permits the use of either the detector or the amplifier. 
Continuous control of the detector hetween the damped and undamped methods of reception 
is obtained by an adjustment in the receiver itself. Amplification may be obtained by means 
of a transformer interlinking the detector and amplifier. Separate rheostats and ammeters 
are provided for each. ‘The degree of amplification is controlled by the amplifier rheostat. 
‘The amplifier is of a type entirely new to the radio art, operating on the principle of low- 
frequency resonance and variable input impedance. This method was developed in 1917 
by Mr. W. Н. Priess, Chief Engineer, WIRELESS SPECIALTY APPARATUS Company, in col- 
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laboration with the radio engineers of the United States Navy. It provides a maximum 
amplification and is immensely superior for tadio reception to the flat amplifying trans- 
former method. This is the type of amplifier standardized by the United States Navy 
during the war. The detector and amplifier have shock-proof mountings that entirely 
eliminate "noise" due to mechanical vibration. These in turn are mounted on a bake- 
lite dilecto panel, and the whole encased in an oak box. The controls and binding posts 
are on the front of the panel. ‘The binding posts are placed in the same relative position 
as those on the receiver and correspondingly engraved so that no mistake can be made in 
connecting. 

‘The best of materials and workmanship are employed in the construction of both the 
receiver and the control unit. They are rugged, and with proper care have an indefi- 
nitely long life in service. They present the best solution of modern radio problems, and 
are designed and manufactured in accordance with the hest radio engineering practice. 

‘The silicon-antimony and galena detector combination stand is recommended for 
commercial use with the I-P-5oo receiver. It is described on page 37 of this catalog. 

‘Telephones, vacuum tubes for experimental use, and batteries for the plate and fila- 
ment circuits of the same are also described in the succeeding pages of the catalog. 

Overall Dimensions, Receiver Type 1-Р-6оо, 23" x 11" x 1434" 
Overall Dimensions, Amplifier Conrrol Box Туре Triode A, 1424" x 934" x 614" 
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Part of an order of five hundred I-P-soo Receivers manufactured for the U Navy by the 
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RECEIVE 


, ТҮРЕ 1-Р-501 


HE 1-Р-5от receiver shown in the accompanying illustration is a compact unit 

| containing the radio frequency and detecring circuits in a single case. Its range is 

250-- 8,020 meters. It is suitalile for ship end shore installations where cost and space 
factors are of great importance 

‘The receiver is similar in mechanical design to the I-P-çoo, with the untuned circuit 
omitted, The capacity coupling hetween primary and secondary circuits is eliminated in 
this type by heavy sheet-copper boxes separately enclosing the two circuits. 

With the exception of the amplifying feature the detector is similar to that employed 
in the I-P-so0. In addition, the I-P-s01 contains provision for variation of telephone 
capacity. А slight departure is made in the disposition of the circuit controls for the satis- 
faction of the small space requirement. 

The panel is of bakelite dilecto. The coils are bank-wound inductances, of high- 
frequency cable wound on threaded bakelite dilecto tubes, impregnated and baked. The con- 
densers are of the self-balanced plate type. The wiring is of rigic copper encased in varnished 
cambric tubing. All switch points are located beneath the panel. The detector is mounted 
on a shock-proof support. The feature of condenser dial pointer control by inductance 
switch is included in the design. Many hundreds of these receivers manufactured by the 
WIRELESS SPECIALTY APPARATUS Company are now giving satisfactory service in the 
United States Navy. 

The silicon-antimony and galena detector combination stand is recommended for use 
with the ]-P-sor receiver. It is described on page 37 of this catalog. 

"Telephones, vacuum tubes for experimental use, and batteries for the plate and filament 
circuits of the same, ure described ir the succeeding pages of shis catalog. 

Overall Size, 20" x ri x of 
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RECEIVER, TYPE. I-P-77 


ECEIVER operation is reduced to its most elementary simplicity in this design. 
Only two variables are required, namely antenna tuning and coupling between 
antenna and secondary. Its extreme ease of operation renders it highly desirable for 

commercial ship radio installations 

The primary circuit is tuned by inductance, variable їп large and fine steps, by means 
of two switches, one of which varies taps of tens of turns, and the other single turns. А con- 
denser is switched in series with the antenna on short wave-lengths, and in parallel with the 
antenna сой on long wavelengths. The secondary is of the untuned type. The adjust- 
ment provides centinuousl у variable magnetic coupling between the primary and secondary. 
The variation is accomplished by a sliding coupling coil, mechanically connected to a rotary 
control knob on the panel. 

A test buzzer is provided with an inductively coupled intensity adjustment, which 
permits the detector to be adjusted on oscillations corresponding to weak signal intensities. 
"The crystal detector may be further sensitized by a potentiometer circuit, located in the 
receiver. Binding posts for operating the potentiometer and the buzzer are located on 
the lower right-hand side of the panel. A battery box for holding the dry cells, poten- 
tiometer, and buzzer is supplied with this receiver. On. the panel directly below the 
potentiometer is a threaded cap which covers a small cylindri container, for holding 
spare crystals. Binding posts are provided for the connection of antenna, ground, tele- 
phone, detector, and batteries for the buzzer and potentiometer. 

‘The instruments are mounted on a bakelite dilecto panel. The bakelite dilecto box 
enclosing the receiver renders it practically indestructible when exposed to rough usage, 
dampness, and wide atmospheric temperature changes. 

The receiver has a wave-length range from 200 meters to 3500 meters. This covers the 
entire commercial ship and shore station range. 


Size, 1934" x 1434" x 9j 
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IV. CRYSTAL DETECTORS 
O% of the most important achievements of the WIRELESS SPECIALTY APPARATUS 


Company is linked closely with its origination and development of radio detection 

devices. The first radio detector in service was the coherer, This device was highly 
unreliable and recorded strays equally well with signals. An attempt was made to 
produce an aural method of 
reception. This led to the 
development of the magnetic 
and electrolytic types. Nei- 
ther was satisfactory. 

The former required a 
mechanical system for its 
operation, the latter required 
a cotrosive liquid and was 
subject to “burn-outs.” The crystal detector which was invented by Mr, Pickard completely 
displaced all other types of radio detector and revolutionized the method of radio recep- 
tion. The discovery of its action came about in an interesting way. In 1599 Ме, Pickard 
was using his design of carbon-steel detector which consisted of steel needles laid across 
carbon blocks. On May 29, 1902, he discovered quite by accident that when the local battery 
was cut out the detector still operated. This caused him to systematically investigate the 
phenomena, and resulted shortly afterward in the invention of the first practical crystal 
detector. One of the minerals used in this detector at the earliest date was the iron ore 
magnetite. 

"Thousands of minerals and furnace products were procured in a search conducted for 
the purpose of discovering all the materials that would serve the putpose of rectifiers т 
tadio receiving circuits. This investigation, therefore, was conducted in the same manner 
as Edison developed the incandescent lamp. Some two hundred and fifty were found to 
make operative detectors used with metal contacts or in combination with other minerals. 
Thirty-one thousand two hundred and fifty different pairs were tested. Among these are 
the well-known silicon and galena, combinations of silicon and antimony, and bornite and 
zincite (Perikon). 

Ме, Pickard first marketed his detector in 1906 when the nearest practical device was 
the “electrolytic.” Я 

Crystal detector reception is universally used, since it is of elementary simplicity, 
does not require local energy for its operation, and has an indefinite life. The WIRELESS 
SPECIALTY APPARATUS Company, through the ownership of Mr. Pickard’s patents, com- 
pletely controls the manufacture, use and sale of all operative forms of crystal detectors, 
their circuits and accessories. 

The standard detectors shown in the following pages are those wherein the crystals and 
mechanical means of adjustment have proved to be best out of the thousands of combina- 
tions tested. The mechanical design and finish of these detectors represents twelve years’ 
cumulative experience and technique in the manufacture of this article. The crystals are 
chosen after careful and exhaustive laboratory tests, confirmed by actual operation on 
antenna signals. Only a small fraction of 1% of the materials tested actually pass the tests 
and are offered for sale. 


Pickarn Carnoy Steet Detector, 1902 
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SILICON DETECTOR, TYPE I-P-200 


HE principal advantage of the Sili- 

con Detector is the permanence of 

its adjustment under the influence 
of high voltages induced across it by static 
or local transmitters. 

The blunt contact point is of anti- 
mony, The crystal is of special furnace 
silicon, The silicon is embedded in soft 
alloy held in a cup by a set screw. The 
contact pressure between the silicon and 
the antimony is obtained by the variation 
of a spring holding the antimony point and 
controlled by a hard-rubber-capped thumb 
screw. The point of contact on the crystal 
is varied by the motion of two micrometer 
screws, which slide the face of the silicon 
crystal under the antimony point. 

‘This unit is mounted on a substantial 
bakelite dilecto base, which is supported 
by four rubber feet. 


Size, 534" x 434" x 24" — Weight, Io ounces Stucos Devecror 


GALENA DETECTOR, ТҮРЕ І-Р-201 


lation of pressure between a metal point and the galena crystal, together with a rigid 
method of locking the sensitive adjustment. When a proper contact has been secured, 
the Galena Detector is the most sensitive of all crystal detecting devices. This type of 
detector, as shown in the photograph, is provided with a compound spring adjustment 
that has proven highly successful in practice. 
Size, S" x 234" x 2346" Weight, то ounces 
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COMBINED SILICON AND GALENA DETECTOR, ТҮРЕ І-Р-202 


SINGLE-STAND combination of the silicon detector and the galena detector is 

provided for securing reliability of operation. This combination insures successful 

reception of signals through heavy static, by means of the silicon, and long-range 
operations in cases of light atmospherics, by means of the galena. 

‘The detectors are mounted on a single bakelite dilecto base, with a three-point switch, 
allowing operation of either detector at the operator's will, or the short-circuiting of both 
detectors, during 
transmission. The base 
is mounted on four 
rubber feet, to elimi- 
nate vibration. 

This detector is 
standard with THE 
Great WHITE FLEET, 


Size, 734" x 9M" x 2M" 
Weight, 2 pounds 


Counisen SILICON AND Garena ОЕГЕСТОКУ 


TRIPLE CRYSTAL DETECTOR, TYPE 1-Р-203 


TRIPLE detector combination 
A has been designed to give the 

maximum possible freedom from 
both electrical and mechanical distur- 
bances. 

The detectors are all adjusted by 
our compound plunger spring contact 
mechanism. The degree of contact pres- 
sure and the permanency of adjustments 
are insured by simple clamping screws. 
A four-point switch permits the con 
nection of any desired detector in the 
circuit on receiving, оғ the open circuit- 
ing of all the detectors on transmission. 
This arrangement protects the detector 
during transmission and makes readjust- 
ment after transmission unnecessary. 

The United States Navy uses this 
type exclusively. 


Size, 534" x 534" x 256" Weight, 234 pounds 
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V. EATON CIRCUIT DEVICES 


JE of the earliest devices used for the reception of undamped signals with a vacuum 

tube was the circuit invented by Lieutenant William A. Eaton of the United 

States Navy. This system of reception called for the use of a combination of con- 
densers that would cause any initial impulse in a tuned circuit to be reflected back into 
the circuit with an amplified amplitude. ‘The additional energy is drawn from a local battery 
and exactly follows the variations of the initial pulse. The invention of Lieutenant Eaton 
was made the subject of a special printed report, which was distributed to the radio officers 
of the United States fleet for test and comment. By a process of elimination the number 
of variables originally used in its operation was gradually reduced. The values of the circuit 
constants and their interrelation were reported on from a multitude of sources. This infor- 
mation, coupled with rhe operation record of the Eaton Circuit, guided its design so that 
it became the simplest and most reliable system for undamped reception. 

Successive developments of this circuit have reduced it to a form requiring no adjust- 
ments for operation as an undamped receiver. For operation as a regenerative spark re- 
ceiver, with the additional features of reception of undamped signals and simple detector 
reception of spark signals, but one adjustment is required. This adjustment is independent 
of the wave-length being received, and is furthermore independent of physical relation 
to the tuned receiver circuit. An Eaton unit can be connected directly between a tuned 
circuit and a vacuum tube, across the terminals of the condenser in the tuned circuit. It 
will then serve either as a source of oscillations in the tuned circuit, or, as is common 
practice, a source of oscillation differing by an audible frequency from an incoming oscil- 
lation impressed upon this tuned circuit, and thus permit the reception of signals by the 
autodyne. These Eaton Circuit devices are distinctive in their elementary simplicity. They 
can he directly connected across а wavemeter or any other inductance-capacity com- 
bination, and will produce oscillations without any further adjustment of the tuned circuit. 

We manufacture Eaton Circuit devices at the present time in three different forms. 
The first form is called the Eaton Oscillator, and consists of a unit exclusive of tube appara- 
tus, and is most useful in the reception of undamped signals. 

The second form is known as the Eaton Circuit Driver, and is equipped with the 
vacuum tube control, as well as with a buzzer and switch for driving from either buzzer 
or vacuum tube. In this form it serves essentially as a source of oscillations for laboratory 
work. Either damped or undamped oscillations may be obtained by this device used in 
conjunction with a wavemeter circuit. Tt may likewise be used as a receiver of undamped 
oscillations. 

The third form is the Eaton Regenerator. This instrument contains the vacuum 
tube control and a control of the coupling between the local battery and the oscillating 
circuit, permitting the passage from a detector stage through the extremely sensitive 
regenerative stage to the oscillation stage. This control is accomplished without a detuning 
of the circuits connected ro the Faton Regenerator. It affords the maximum possible ampli- 
fication that may be obtained with a single tube, The Eaton Regenerator is similar in 
general appearance to the Control Box Type Triode A, shown on page 30 and the Ampli- 
fier Type Triode B, shown on page 41. 
arly in 1917 the United States Navy standardized exclusively on the Eaton Circuit 
for its receivers. Its most sensitive receivers at the present time employ the Eaton Circuit 
for producing and controlling oscillations in their associated vacuum tube detectors. 

This form of Eaton Regenerator was designed by our Chief Engineer W, Н. Priess 
іп 1917 at the Washington Navy Yard, while he was an Expert Radio Aide in the Navy 
Department. 


1381 


Wireless Specialty Apparatus Company 


THE EATON OSCILLATOR, TYPE TRIODE C 


HIS instrument can be used for the reception of arc, tube, high-frequency alternator 

and other types of undamped stations. A new departure in radio apparatus design 

is incorporated in this device. A glance at the photograph will clearly show the 
extreme simplicity of this very ingenious instrument. It cons simply of a small case 
with posts for connecting the external circuit. 

A novel departure in radio practice is incorporated in this des 
diagram of the complete external circuit is engraved upon the cover so that no instruction 
is necessary for its use. ‘he external creuit is engraved i in white, the internal circuit in red. 
On the left-hand side is engraved the oscillating circuit, on the right-hand side the tube 
circuit 

A high irsulation resistance between the grid and the ground is provided by a tall 
corrugated insulator. The complete internal apparatus is thoroughly impregnated under 
vacuum, and sealed in a mossture-proof low dielectric loss insulator. We recommend its 
use for wave-length ranges between 239 and 45,000 meters. It may be used across circuits 
having inductance between .25 and too m.h. and capacity between .0003 and .o05 mfd. 

The Eaton Oscillator is, in short, a device designed to receive undamped waves with 
a minimum of equipment. It is used in conjunction with an inductance, a variable con- 
denser and a vacuum tube, and is without question the most efficient, most convenient 
and most economical way of receiving sustained waves. 


gn, in that the wiring 


Overall Size, ¢" x 3" x 3" 
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THE EATON CIRCUIT DRIVER, 
TYPE TRIODE D 


ODERN practice in radio laboratory work is to employ а source of undamped oscil 
lations for the measurement of resistance, capacity, inductance, and wave-length 
at radio frequencies. In the photograph is shown а device for exciting a driver cir- 

cuit with either damped or undamped oscillations for making these measurements. ‘The 
vacuum tube control consists of an ammeter and 35-point skeleton frame rheostat and tube 
socket. An auto-transformer is inserted in the plate circuit for choking the high-frequency 
energy from the plate battery. Taps taken off this transformer are led to the telephone 
binding-posts to ù permit the functioning of the instrument as a receiver of undamped oscil- 
ions as well as a circuit driver. The oscillating system is the Faton circuit, previously 
described. A key "Sui throws the circuit from the undamped to the damped operation. 

‘The buzzer used for producing the damped oscillations gives a high pitched nore 
‘Fhe current and the buzzer may be controlled by the same rheostat that controls the fila 
ment current of the tube. Two binding-posts are provided for the connection of either the 
wavemeter or the receiver circuit, Binding-posts are likewise provided for the filament 
battery, plate battery and telephones. 

‘The instrument is built on two bakelite dilecto panels which form respectively the 
side and top of the protective case. An asbestos shield between the rheostat and the re- 
maining circuit, and the ventilation provided in the rheostat compartment, effectively 
prevent the Row of heat into the tube circuit and Eaton Oscillator compartment. The in- 
strument is mounted on four rubber feet. It provides the most compact form of twin driver 
that has yet been devised. 
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''WO-STEP AMPLIFIER, TYPE TRIODE B 


HE, two-step amplifier is a compact unit of the resonance low-frequency type. 

It provides a maximum of amplification due to the transformer design which is 

greatly superior for radio reception to the Hat amplifying transformers manufactured 
by the telephone companies. The input impedance of each tube is automatically con- 
trolled by the filament rheostat. 

The apparatus cons; of two vacuum tube receptacles, two filament control 
rhcostats, and two amplifying transformers. Shock-proof mountings protect the vacuum 
tubes from “noise” due to mechanical vibration. 

The apparatus is mounted on the rear of a bakelite dilecto panel and enclosed by an 
oak box. At the bottom of the panel are terminals for pengeting the 6-volt filament and 
the go-volt plate batteries, At the lower left of the panel are the two input binding 
posts for connection t» the receiver equipment. At the right of the panel are two binding 
posts for connecting telephones which indicate the amplified signals 

This amplifier will provide a greater degree of signal amplification than any other 
similar device on the market. It is compact, simple, and efficient, and represents an at- 
tractive investment. 


Size, 1134" x 734" x 614" 
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TWO-STEP AMPLIFIER, TYPE TRIODE E 
НЕ Type Triode Е Two-Step Amplifier was designed to provide an instrument in 
| which all connections would be visible and easily accessible, and thus facilitate 
experimenting. It functions in a manner identical with the Type Triode B Amplifier 
described on the previous page. It is equally efficient with the Type Triode B Amplifier, and 
differs only in its less expensive construction. 

All the necessary apparatus is mounted upon а bakelite dilecto panel supported by 
four rubber feet. The amplifier 
consists of two vacuum tube 
teceptacles, two closed-core 
audio-frequency amplifying 
transformers, and two porcelain 
base circular control rheostats. 
"The tube receptacles are designed to 
receive standard tubes of the four- 
prong type. The two receptacles are 
mounted on a bakelite dilecto piece sup- 
ported and held away from the panel 
board by eight coil springs, stuffed with 
cotton. This arrangement eliminates all 
"noise" by aspring support system that 
has a high damping, thus quickly elim- 
inating vibration. The leads from the 
vacuum tube receptacles are brought 
out to binding posts on a small strip 
terminal board which has engraved 
upon it an identifying letter for each 
terminal, 

All wiring in the filament circuits is 
enclosed in yellow varnished cambric 
tubing. The wires of thegrid circuit are 
baked with red enamel, and the con- 
necting wires in the plate circuits with 
green enamel. іп this way the various 
wires may be easily identified. Firm 
connection is established at each ter- 
minal by a special locking nut. Upon 
loosening these nuts the wires may be 
disconnected, making it easy to experiment with different circuits. 

The closed-core audio-frequency amplifying transformers used are the WineLEss Spe- 
ClALTY Apparatus COMPANY'S transformers, Туре P, described on page 43 of this catalog. 
At the left of the panel board are two “input” binding posts and at the right are the "'tele- 
phone” binding posts. At the bottom of the panel are three binding posts for connecting 
the six-volt filament and forty-volt plate batteries. The middle post is common to both cir- 
cuits, The input impedance of each tube is automatically controlled by its filament rheostat, 

This instrument will provide the same maximum amplification accomplished with 
the Type Triode B Amplifier. The design of this unit is such that it will not “squeal,” “fry,” 
“roar,” or “howl,” as is common with the majority of other amplifying devices now on 
the market. Overall size, i1" x 8* x 304" 


Vwo-Srg» АмРымЕк, Tyre Triope J 
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CLOSED-CORE AUDIO-FREQUENCY AMPLIFYING 
TRANSFORMER, ТҮРЕ P 


|| Il 
| | 


HIS amplifying transformer is the type used in all naval radio receiving equipment, 
nd for radio telegraphy is superior in every respect to amplifying transtormers 
signed for wire telephone work. Due to its operation on the principle of voltage 
amplification through resonance, this transformer provides a maximum of low-frequency 
amplification. The principle involved and the design were developed by Mr. William Н. 
Priess, Chief Engineer of the WIRELESS SPECIALTY APPARATUS Company, and Mr. Lester 
L.. Israel during the time they were radio aides in the Navy Department, Washington, D. C. 

‘The first amplifying transmitter embodying this principle was sent to the naval labora- 
tory, Bureau of Standards, Washington, where it was tested by Dr, Г. W. Austin, It was 
found to be superior to any other amplifying transformer which had been submitted to 
the naval radio laboratory up to that time; and as a result of Doctor Austin's tests it was 
standardized by the Navy and embodied in all of their amplifiers. 

The closed core of the transformer is built up of silicon-steel laminations to eliminate 
the action of stray fields. The windings consist of a primary and secondary coil assembled 
as a single unit and impregnated in insulating varnish. Leads are brought out from the 
windings to а hard rubber terminal block on the top and attached to suitable nickel-plated 
binding posts. Two drilled and nickel-plated brass angle brackets are attached to the bottom 
of the transformer so that it may readily be mounted on a base or panel. 

Overall Size, 234" x 134" x 134" 
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DUCTANCE, LOAD COIL 


LOAD COIL 


30 MILLIHENRIES SERIALN® 103 
SPECIALTY APPARATUS CO 


Е offer a high-grade, compact and efficient load coil in two different values, namely, 

зо and ҳо millihenries. These coils consist of two hakelite dilecto side pieces, 

between which is mounted a highly efficient wave-wound coil of high-frequency 
cable. The electrostatic capacity of the coil is extremely low. ‘Fhe side pieces and coil are 
firmly held together by three horn fibre screws. The side pieces are finished square, forming 
a base for the coil. Close coupling between two or more load coils is possible as their rear 
surfaces are plane and close to the central plane of the coil. Two nickel-plated binding 
posts are provided for making connections to the coil. The inductance of the coil is engraved 
upon one side. 

While these coils are normally furnished in two values of inductance listed above, coils 
of special values can be wound by us very quickly at slightly additional cost. ‘The coils are 
ideal units for loading receivers to long wave-lengths as they are efficient and permit easy 
and very wide variation of coupling. A pair of these coils, used in conjunction with two 
variable air condensers of the types shown on page 57, constitute a receiver. Their values 
are constant and they may be used as standards and for general experimental purposes, 


ies coil, size, 1" x $34" x 534" 


3o millih 


şo millihenries coil, size, 1" x $34" x 94 
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VACUUM TUBES 


Y ) ТЕ сап make immediate delivery on standard Moorehead 
Vacuum ‘Tubes, as shown in the cut. These tubes are of 

the four-prong type and of the same design as supplied 

S. Navy. They may be used either as detectors or am- 
plifiers, They have a very low current consumption, working 
best under .7 ampere, ‘They are absolutely reliable and very 
rugged. These tubes originated from the tube designed i the 
French Signal Corps and slightly modified hy the British. Each 
tube is thoroughly tested before shipment, so that de sen 
sitiveness of every tube is gi h ordinary care 
these tubes have a normal operating life of about 1500 hours. 


to the U 


VACUUM TUBE SOCKET, TYPE TRIODE F 


Е supply the vacuum tube socket, as shown in the cut, 
W for the individual mounting of standard vacuum tubes. 

The socket is mounted on a circular piece of bakelite 
dilecto sup- 
ported by 
three rubber 
feet. We wish 
to point out 
that the base 
of this soc 
et is bakelite 
lecto and not moulded composition, 
and will not break and crack like thc 
latter material, The filament, plate, and 
grid connections are brought out to 
binding posts on top of this plate, thus 
making connections easy and simple. 
"The contact springs are stamped with 
the letters G, Р, K+, and №, respec 
tively, identifying the 
grid, plate, and filament. Four countersunk screw holes are drilled in the 
base for mounting this unit on a panel or base with other equipment 


MOOREHEAD Vacuum TURE 


Vacuum Tung Socket, Түрк Triope E 


GRID LEAK, TYPE TRIODE G 

HIS unit consists of a 500,000-0hm resistance securely mounted and en- 

closed between two pieces of bakelite dilectu, and impregnated under 

vacuum with insulating material. Two binding posts are provided for 
making connections. A small angle bracket is furnished for mounting this 
unit ona pancl, thus effectively insulating the high potential grid 
side hy holding it away from the panel. The resistance used in this - 
leak is of constant unchanging value. An efficient grid leak is vitally 
necessary for the successful operation of vacuum tube detecting cir 
cuits. Grid leaks of other resistances are furnished on request. GRID LEAR, Tyee Fiiocg G 
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HIGH-VOLTAGE D.C. GENERATORS FOR UNDAMPED 
TRANSMITTERS 


energy to the plates of vacuum tubes used in undamped radio telephone trans- 
mitters. Tube transmitters have the very desirable qualities of simple apparatus, 
low operating potentials, and the great carrying range peculiar to undamped equipment, 

These generators are shunt-wound, self-excited, with outputs of 50, 100, or 150 watts 
at either 375, 500, or 750 volts. Single-phase alternating current or direct current motors 
will be provided as specified. The alternating current motor operates on 110 or 220 volts, 
1 phase, бо cycles at 1725 г.р.т. The direct current motor is shunt wound for either 1 to or 
220 volts as specified, and operates at 1725 r.p.m. 

For belt drive the generators are equipped with cast-iron pulleys 234" in diameter, 
with a 134" face. The pulley diameter, however, will he varied to suit individual require- 
ments. 

Where very high voltage plate supplies are required, two or more generators may be 
employed series connected. The so-watt machine will supply three Moorehead tubes. 
Large power tubes, or banks of smaller tubes may be used for increased ranges. 

Undamped sources of high-frequency energy in powers greater than supplied by the 
Eaton Circuit Driver (page 40) for use in measuring electrical constants and reactions of 
circuits, may be obtained by a tube set driven from any of these machines. It is then 
possible to make measurements at very loose couplings, so that the reaction between 
the circuit under measurement and the high power circuit driver need not enter into the 
calculations. 

In general, the high-voltage machine replaces the high-voltage storage battery previously 
used for the purpose of supplying energy to plate circuits of transmitting tubes. With any 
simple filter the slight commutation ripples, present іп all these machines, may be eliminated 
to such an extent that they cannot be detected in the tubes used for ordinary telephonic 
transmission. 


W: are offering for sale a complete line of high voltage D.C. generators for applying 


Dimensions of so-watt machine, 22" x ta x11" Weight, бу pounds 
Dimensions of 100- and 150-watr machines, 26" x 1a" x t1" Weight, 75 pounds 
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TELEPHONES 

CENTURY 
ENTURY Telephones consist of a double head set of the non-adjustable type, and 
are equipped with a universal canvas-covered head-band. Their resistance is 3,200 
ohms. The receivers are highly sensitive, and especially suitable for crystal detector 
and tube use. The instrument is tuned to 
approximately 1,000 cycles, which makes 
it selective to <оо-сусіе quenched spark 
and heterodyne reception. 

The sensitivity is obtained by an effi 
cient design of the magnet system, and 
accurate machining of the pole pieces 
and diafram set. The diafram is of 
silicon steel .or2" thick. This assures а 
telephone receiver that wil! be rugged 
and free from fatigue of the diafram. 

The c is aluminum. The ear cups 
are designed to offer a high degrec of 
sound-proofness and comfort. The receiv 
ers are fitted with a six-foot double silk- 
covered green cord. The weight of the 
head set is very small, being only 1315 
ounces, 


BALDWIN 


ALDWIN Telephone Receivers are of the non-adjustable mica diafram type, 

and are especially suited for the reception of very weak signals. The magnet system 

operates a small armature which, in turn, acts upon the diafram. Тһе resistance 
of the telephones is 2,000 ohms. 

‘The cases and ear cups of the receivers are black molded composition. The ear cups 
are designed to exclude all external noise, and at the same time ro maintain a maximum 
degree of comfort. 
‘The head band is 
leather covered, 
and self-adjusting. 
‘The telephones are 
equipped with a 
six-foot double silk- 
covered cord. The 
weight of the head 
set complete is 
nineteen ounces. 


Bacowin TELEPHONE 


1471 


Wireless Specialty Apparatus Company 


УП, TRANSFORMERS 


НЕ following transformers, designed by the Wrreness Speciaury APPARATUS 

Company, are used in the transmitting sets listed in this catalog. They are of the 

air-cooled type, and are all designed for operation across $oo-cycle sources. In 
the table on the next page are given the secondary capacity and the synchronous impe- 
dance of the soo-cycle generators from which these transformers operate. 

The transformers have 
been designed with a very 
high insulation safety 
factor. They have an un- 
usually high efficiency at 
the powers for which they 
were designed. АШ the 
transformers, with the 
exception of the 1 K.W., 
are of the minimum lea 
age type, and are built 
with reactances inside 
the transformer case. 
i K.W. transformer is of 
the high-leakage type, 
and designed with the 
necessary reactance as 
leakage reactance in the км 
transformet proper. А к 
high insulation is provided between the core and the windings, between the primary and 
the secondary windings, and between the several sections of the secondary windings. ‘The 
insulation between primary winding and core is sufficient to withstand a potential of 2500 
volts, while the insulation between secondary and primary and between secondary and core 
is built to withstand a 
potential of 35,000 volts. 
The insulation between 
adjacent primarysections 
has a safety factor of 20. 

А three-ball safety gap 
is provided between the 
high-potential terminals 
and the ground. It is 
mounted upon a dilecto 
hase, directly on top of 
the transformer. The 
sparking distance be- 
tween balls is 124. times 
the secondary voltage. In 
the 34 and м KW, 1 
and 2 K.W. sizes, the re- 
actance is fixed, while in 
the § K.W. the reactance 
М К.М. TRANSFORMER with COVER OFF is variable in five steps. 


RANSFORMER. WITH COVER ON 
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2 KW, TRANSFORMER wenn Cover Orr 


3 КАУ. TRANSFORMER WITH COVER ON 


The ease for the 14 КАЛУ. unit is a bakelite dilecto box. The cases for the 15,2 and 
the ¢ K.W. transformers are of impregnated maple. The г K.W. is of the open uncased 
type. These transformers are built for heavy duty, and will stand an almost unlimited 
amount of abuse. 
‘Transformer Input as KW. 44 KW. т КМ KW $ KW. 
Capacity across. Transformer 


Secondary .oo4 т. .oog mfd. .oo4 mfd. .016 mfd. .032 mfd. 
Synchronous Impedance of 500- 

Cycle Generator . 2gohms 2yohms 18 ohms 7 ohms 2.9 ohms 
Open circuit voltage of Genera- 

MO at es as soe cane as tea 275 150 250 250 250 
Secondary voltage of 'Гтапз- 

former . 5-5 v Аё 211060 16000 28000 16000 18000 
Efficiency of Transformer . .) 89.10% 92% 94.2% 94.1% 958% 


Туре Q-S-soos 5 K.W. Size, 27" x 18" x 15 А"; weight, 210 pounds 
Туре Q-S-2001 2 K.W. Size, 2376" x 144" x 9 ds"; weight, 145 pounds 
Туре Q-S-1001 1 K.W. Size, 20" x 14" x 9 м"; weight, 104 pounds 
Type Q-S-s03 М K.W. Size, 1434" x 1114" x у"; weight, 57 pounds 
‘Type Q-S-201 М K.W. Size, 84" x 654" x 374"; weight, 1134 pounds 


149] 


Wireless Specialty Apparatus Company 


ҰШ. KEYS 
RELAY KEY, TYPE Q-S-5003 
ОК remote operation of transmitters or in cases where high currents at medium 
Е high voltages are to be broken, а relay key offers the best solution. The contacts 
of the relay key shown are 56" fine silver, and will handle currents up to бо amperes, 
without arcing or overheating. 

The relay key is designed with a very small time constant, and will operate at a reliable 
breaking speed up to forty words a minute. The armature is of the double-break type, 
thereby causing a hammer break in the circuit, and eliminating the possibility of 
a lingering arc. The 
solenoid coil is 
equipped with exter- 
nal resistance, and has 
binding posts which 
permit operation at 
Хо, 110, or 220 volts. 

The hase is of 
heavy bakelite dilecto, 
and drilled for vertical 
mounting. This key is 
used on our standard 
5 K.W. set furnished 
to the Navy Depart- 
ment, 

Size, 334 x 634 x 3 
Weight, 13 pounds 


Rerav Key, Туге 0-5-5о03 


LIGHT HAND KEY, TYPE Q-S-504 


HIS key is well adapted to break all currents up to six amperes, without arcing or 
overheating. The balance and movement is such as to permit a continual high 
speed of operation without fatigue. Current is conducted to the arm, not through 
the bearings, as in most keys, but by heavy copper braid provided especially for this purpose, 
The key is mounted 
on a heavy bakelite 
dilecto base, provided 
with two binding 
posts, and counter- 
sunk screw holes for 
fastening to the oper- 
ating table. 
Size of Base, 334" x134x 14" 
Overall Length, 5 e" 


Licur Haso Kev, Tyre Q-S-504 
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FLAME-PROOF KEY, Q-S-505 


HIS key is of the enclosed type, designed to minimize the danger of sparking con- 

tacts in the vicinity of inflammable and explosive gases, and has been adopted 
by the United States Navy for use in submarines and air-craft. 

‘The contacts are standard, of 14" silver, and easily removable. They will handle 

currents up to ten amperes. The lever is fitted with a shield for the operator's protection. 

A flexible pig-tail connects the lever with one binding post, insuring a perfect contact 

independent of the lever adjustment, 

"The key is well balanced and responsive to the slightest touch, allowing a high rate 
of transmission with a minimum of effort. The housing and covers are finished in black 
japan, while all adjustment screws and binding posts are of polished nickel. 

The key is mounted 
on a bakelite dilecto 
base, with fout coun- 
tersunk screw holes 
for fastening it to the 
operating table. This 
insures high insulation 
and safety. 

Size, 9x 274" x 174" 

Weight, 14 pounds 


Fiame-Proor Key, ‘Tyre 0-5-0 
THE HAND KEY, TYPE Q-S-5004 


HIS key is designed for use with transmitters of all powers up to 5 K.W., and as an 

auxiliary in stations where a relay key is usually employed. 

The construction is of heavy brass throughout, finished in polished nickel, with 
54" diameter silver contacts, which are easily removable. The lever arm is well balanced, 
permitting easy and rapid operation. The key will handle currents up to 40 amperes 
with a continued breaking speed of thirty-five words a minute without arcing or overheating, 
Тһе heat is dissipated by means of a series of radiating flanges, attached to the lower соп- 
tact electrode, 

The bearings are not depended upon to carry current to the arm, but a heavy copper 
braid is provided for this purpose. The handle of the key is fitted with a safety disc to 
prevent the operator's hand from accidentally touching the metal, 

The key is mounted 
on a heavy bakelite 
dilecto base, provided 
with two binding posts 
and countersunk 
screw holes for fasten- 
ing to the operating 
table. 

Size, 9! x 234" ам" 

Weight, 114 pounds 


Tne Нахр Kev, Tyre Q-S-s004 
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IX. FARADON MICA CONDENSERS 


LL damped wave radio transmitters require condensers, the function of which is to 
A store energy from the low-frequency circuit and discharge it across the EE gap, 
thus producing oscillations in the radio frequency circuit. In a radio frequency 
circuit the condensers are subjected to a high impressed potential difference and a Мр 
effective current. In the early days glass dielectrics in the form of Leyden jars, or glass di- 
electrics immersed in oil, were used. The condensers constructed in this manner were very 
fragile, and there resulted a large loss from breakage. Their internal electrical loss was very 
high, and the volume occupied by them very great. 

When a condenser is operated at potentials at which brush discharges occur, the losses 
rise to enormous values. This is clearly shown by the heating and breakdown of Leyden 
jars at the edges of the conductor coatings. The ohmic loss is also of a considerable magni- 
tude since the current is carried by a single sheet of metal. 

For these reasons, and because of the superiority of mica as a dielectric, mica condensers 
began to be substituted, about 1908, for glass condensers, 1. е., about the time when quenched 
spark transmitters came into general use. 

Тре dielectric hysteresis furnishes a very important factor in the total loss of a con- 
denser at radio frequency. The magnitude of this dissipation of energy is directly pro- 
portional to the phase angles of the materials used. Condenser glass has a phase angle 
of between one degree and eighteen minutes. Transil oil has a phase angle of between one 
degree ten minutes and thirty minutes. Certain grades of selected mica, such as is used in 
Farapon Condensers, have a phase angle of between forty and fifty SECONDS. Also, the 
phase-angle temperature curve of mica is approximately a straight line, while with other 
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dielectric materials such as glass, oil, varnishes, and most compositions, the rate of increase 
of phase angle with respect to temperature becomes increasingly greater as the temperature 
rises. We have developed a ‚ооу mfd. mica condenser which has a phase angle of approxi- 
mately 1 minute at room temperature. In this condenser brush discharge has been entirely 
eliminated and it is therefore obvious that vhmic losses have been reduced to a negligible 
factor. The dielectric losses of this condenser arc so small as to be almost negligible when com- 
pared with the losses occurring in other types of condensers employing glass, oil, varnishes, 
etc, as a dielectric, and for an equal K.V.A. load it occupies less than 4% of the pace re- 
quired for the old type of Leyden jar condenser. It is metal-clad and unbreakable. This con- 
denser is known as the Ғлкарох у) ре A,and i is the result ofour twelve years'experience in high 
tension condenser design. "Клклрох” is our trade name, given in honor of Michael Faraday. 

Тһе curve on page 52 is the phase angle of the FARADON pe A Condenser at tem- 

peratures up to 507 C. It will be noted that in this particular case Tu phase angle is 1'7" 
at 20? C., and rises to 3'13" at so? C. At 20° C. in a 1000 meter circuit this is equivalent to 
а series resistance of 9.15 йл! or an efficiency of over 90% when used in the primary cir- 
cuit of a quenched spark transmitter, 

Our high potential condensers are fundamentally the same as have been used for the 
last quarter century, 1һе., comprising a plurality of sections connected in series and suitably 
impregnated with a special insulating compound. Our methods of manufacture follow the 
general lines of the improvements developed by the Army and Navy between 1910-1016, 
and greatly improved by our own development and the production ‘of our own novel de- 
signs and construction. A performance curve of the temperature rise of these condensers 
made by a large user of our Farapon Туре А is shown above. 

We also manufacture protective condensers, laboratory standards and many other 
special types of mica condensers for special commercial and experimental requirements. 
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FARADON PRIMARY CONDENSERS, TYPE A 


condenser design. [t is superior in every respect to all mica and other forms of 

primary condenser now on the market. For an equal K.V.A. load, it occupies only 
4% of the space required for Leyden jars. It is metal-clad and unbreakable. It has an 
efficiency of over 99% and has a practically unlimited life, Faranon Condensers of this type 
which have been in continuous use eight hours a day — six days a week, over a period of 
two years, still show the same efficiency as when originally placed in service. This condenser 
also eliminates the brush discharge common to Leyden jars and the corresponding losses. 

The .004 mfd. FARADoN Mica Condenser has a phase angle of approximately one 
minute at room temperatures. Each of these condensers is tested at 18 amperes in a 1000- 
meter circuit, whose decrement is such that the maximum potential across the condenser 
is 21,000 volts. These tests are conducted at a room temperature of 20° C. and with a resul- 
tant temperature rise at the condenser case of less than 4° С. Normally, the average tempera- 
ture rise is 323° С. Under actual radio operating conditions the temperature rise 15 negligible 
and is of the order of 1° C. 

Competitors have used the cover of the condenser case as a pressure member for the 
mica stack, but temperature changes cause expansion of the filler, which lifts the cover 
slightly and thus removes the stack pressure when it is most urgently needed. Farapon 
Condenser stacks are built in units totally independent of either the case or the cover, and 
a live load is applied to the stack, which brings into play a factor which serves to improve 
the condenser with time. 

Faranon Condensers are normally furnished in three different sizes, namely, „ооз mfd., 
оо? mfd. and „сот mfd. capacities, all tested at 21,090 volts. Condensers of other capacities 
and any required voltage сап be made up quickly at slightly additional cost. The .o04 
mfd. Faxapon Condenser, Type A, is standard with the U. S. Navy where it has replaced 
the bulky and inefficient Leyden jars. 


Te Farapon Condenser, Type A, embodies all the latest improvements in primary 
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FARADON PROTECTIVE CONDENSERS, TYPE B 


ment of mica protective condensers for protecting the direct current line, the motor- 

generator windings, and the transformer windings from high-frequency surges. Experi- 
menters employing the local lighting or power lines as a source of energy for operating their 
radio transmitting apparatus should protect the service lines from radio frequency surges. 
A surge passing back into the line may cause the breakdown of its insulation or that of the 
equipment connected to the line and, in this way, destroy valuable generators, motors, or 
transformers, or may cause disastrous fires in nearby homes. Complete protection is assured 
by installing FAnApoN, Type B, protective units. 

The Farapon Condenser, Туре B, consists of two mica condensers connected in series 
and placed across the line with their mid point grounded. These condensers are normally 
built in two sizes, namely, 02 mfd. and 06 mfd. capacities, and provide effective protec- 
tion from all radio frequency surges. Copper terminal-lugs are provided in these units for 
making secure connections to the lines. The lugs are mounted on a bakelite dilecto top 
and identified by suitable engraving. 

After the connections have been made and soldered, the terminal board is protected 
by another bakelite dilecto piece which covers the terminal board and is supported by 
four bakelite dilecto pieces. This is removable by loosening four screws. Short-circuiting 
of the line by accidentally dropping a metal object on the unit is in this way prevented. On 
the under side of the protecting bakelite dilecto piece the circuit of the condenser and the 
method of connecting to the line is shown engraved in white. 

While these condensers are usually made in only two sizes, as specified above, different 
capacities can be supplied at slightly additional cost, on request. The Farapow Protective 
Condenser, Type B, is a vitally necessary unit in all modern radio installations where 
safety is of prime importance. 


Г: the development of FARADON ا‎ Condensers we have also carried on the develop- 
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FARADON SERIES ANTENNA CONDENSERS, ТҮРЕ D 


whose natural periods are equal to or greater than the wave to be transmitted. 

Since the U. 5. Radio Law requires all commercial ship stations to be able to trans- 
mit on 300 meters, practically all ship equipments include a series antenna condenser for 
this purpose. Furthermore, since experimental stations must transmit on wave-lengths of 
200 meters and below, the series antenna condenser is quite essential in cases where experi- 
menters employ large, efficient antennae systems. 

A series antenna condenser must withstand the enormous potential differences which 
are built up in the antenna system, and since the effective resistance of an antenna system 
is low, it follows that a condenser inserted in series with the antenna must also have a very 
low effective resistance, otherwise a large portion of the antenna energy is absorbed. 

Faravon Туре D Condensers meet all of these requirements. They are enclosed in an 
insulated case and can һе mounted on a wall or a steel bulkhead with perfect safety. The 
large leakage paths at the base of the side pieces, the air space between the condenser case 
and the side piece, and the insulated bearing for the condenser case, are clearly shown in the 
photograph. All terminals are rounded to prevent brush discharge. 

The Ракаром Туре D has three terminals giving two values of series capacity, namely, 
:0006 míds. and .оо08 mfds. These values are indicated by suitable engraving on the covers 
and adapt it for either a normal ship antenna or a large antenna. The condenser is tested 
to withstand 40,000 volts. 


\ SERIES Antenna Condenser ts necessary for short wave transmission on antennae 
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VARIABLE AIR CONDENSERS 


Vantance Aix Convensex, Tyre L-P-320 


HESE condensers are built in four different capacities, namely Type 1-P-300 of 
oos mfd., Туре I-P-301 of .003 mfd., Type I-P-302 of .o015 mfd., and Type T-P-303 
of осо mfd. They are all of the balanced type and will hold any adjustment regard- 
less of the position in which they are placed. 
Тһе .oog mfd. condenser shown in the illustration contains a total of 56 semi-circular 
fixed plates and 58 semi-circular variable plates. ‘The smaller capacity condensers һауе a 
correspondingly smaller number of plates. The plates of the upper half of the condenser are 
mounted on the opposite side of the shaft from the similar lower plates, thus effectively 
balancing the system. 

The plates аге hard aluminum 3" thick. The air-space between plates is №". The 
plates are separated by aluminum washers accurately machined. The rods supporting 
the stationary plates are of brass. ‘The movable plates are mounted upon a steel shaft. 
The system is fastened to two circular bakelite dilecto end pieces, the upper of which is, 
in turn, fastened to the bakelite dilecto top of the condenser. The unit may be easily 
lifted from the case by the removal of eight screws. On the bakelite dilecto top is thc 
rotary control knob and pointer which is provided with an engraved 180° scale. Two 
nickel-plated binding-posts are provided for making connections to the condenser. 

"These condensers are mounted in neat oak boxes, and are provided with calibration. 
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X. GENERAL EQUIPMENT 
ANTENNA SWITCH, TYPE Q-S-5001 


The heavy corrugated pillar of the switch is electrose. The metal parts are heavy 
on castings finished and lacquered. 
ed construction used throughout this switch, and the soft rubber bumpers, 
prevent any injury from resulting by hard or quick throwing of the transfer lever. 

‘The switch is mounted on a raised heavy bakelite dilecto base, which permits wires to 
be attached either on the side or at the bottom. 

In the sending position, the switch accomplishes the following: 

1, Closes a break in field circuit of alternator. 

2. Closes circuit that operates the solenoid of a clapper switch, of the double-pole 

type, which controls alternator field and armature. 

3. Closes circuit that operates detector protective relay. 

4. Closes one spare set of contacts. 

$. Grounds the terminal that connects to receiver. 
6. Connects antenna to loading coil of transmitter. 
І 
2 
8 
9 


r | SHE antenna switch shown above is designed for radio equipments ар to 10 K.W. 


n the receiving position: 
Opens contacts or circuits 1, 2, 3, 4, above. 
Connects receiver lead to antenna. 
The connection (5) above remains closed until the antenna is grounded just before 
the switch reaches the final receiving position. 

10. Design is such that contact (2) will open before (1), so that spark at breaking 
field occurs at the clapper switch on the switchboard, and not at the antenna switch, 
unless the clapper switch fails to open. 

Size, 13" x 834" x 407 Weight, 18 pounds 
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LIGHTNING SWITCH, TYPE Q-S-5007 

VERY modern radio installation is equipped with a reliable lightning switch, which 

grounds the antenna when not in use. A ship at sea with ungrounded antenna is 

subject to being struck by lightning. A grounded antenna offers the same protection 
lightning rod. The Fire Underwriters require this protection on all shore equipments. 
This lightning switch is designed for ceiling mounting. It is operated by sash-cord pull 
lines. This system provides 
a simple, safe method of 
throwing the switch, and 
at the same time locates the 
equipment free from the 
operating table. Two heavy, 
tapered, corrugated porce- 
lain insulators afford ample 
insulation. The air separa- 
tion provided during trans- 
mission is 4". The switch 
blade is a 14" heavy copper 
arm. The base is 24" brass, 
finished in black japan, so 
that the switch makes an 
excellent appearance т 
black, white, and copper. 
This switch is used on all 
our tropical installations, 
which are subjected to the 
mostsevereelectricalstorms. 


4 Overall dimensions, 15" x 854" x 4" 
lionrsiug Switch, Tyre Q-8-5007 Weight, 9 pounds 


LIGHTNING SWITCH, TYPE Q-S-5002 
Te switch is used by theUnited States Navy in their shipboard installations. 


РРР 
А 


It is similar in general 
construction to the com- 
mercial type switch above. 
It is designed forceiling mount- 
ing, and is operated by sash- 
cord pull handles. In this type 
adequate insulation is secured 
by five 8" corrugated electrose 
column insulators, three at the 
pivot end of the switchboard, 
and two at the contact end 
The lever arm and switch 
blades are of heavy drawn cop- 
per. All other metal parts are 
hrass, heavily copper plated, 

buffed and lacquered. 
Overall dimensions, 1534 x8 4"x 554" 
Weight, 10 pounds 1лонтмхо Swizen, Tyee Q-5-s002 


7741414 
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ROTARY SPARK GAP, ТҮРЕ Q-S-5006 
HE rotary spark gap shown in the following illustra 
spark transmitters up to five kilowatts. Its main ad 
gap is one of reliability of operation. Since the gap i 
sparking surfaces, and operates at a high breaking speed whi 
with the motor-generator, its operation is 
essentially the same as that of the quenched 
spark gap of the ordinary parallel plate 
type. The efficiency of the rotary gap is of the 
order of m: tude of the usual quenched 
spark gap. The gap is mounted with its 
rotor shaft on a vertical axis, The rotor 
consists of an aluminum wheel upon which 
are mounted fourteen hard-drawn copper , 
electrodes, hekl in place between two steel 
clamping rings. The stator consists of twelve 
stationary electrodes pivoted between two 
sulated rings and arranged so that rotation 
of one of the rings varies (simultaneously for 
all electrodes) the sparking distance between 
the stator and rotor. The stationary elec- 
trodes are connected by a flexible connection 
to a collector ring. An insulated handle on 
one side of the unit permits adjustment and Котлку Gar ттн Cover Kxsoven 
clamping of this adjustment while the gap is in operation. 

The spark chamber is encased in an aluminum housing and cast with heat-radia- 
tion flanges. A transparent window affords a view of the spark. 

The motor consists of a М Н.Р. 120-volt direct-current motor, operating at a speed of 
4,000 revolutions a minute. This produces 5,600 parallel breaks per second between two sets 
of electrodes 180° apart. The two terminals of the gap 
are the aluminum casing and the collector ring. On our 
$ KW. equipment, the gap is operated at 17,600 
volts in a condenser circuit of .032 mfd. The 2 K.W. 
equipment is operated at a voltage of 16,000 volts in 
a condenser circuit of 016 mfd. 

Reliability offered by this type of gap has caused the 
Navy to specify it as an auxiliary in all 6 K.W. and 2 
К.М. radio installations. 


jon was designed for use on 
ntage over the quenched spark 
designed with broad parallel 
can be adjusted to synchrony 


Overall size, 17" x 14" x 12" 


Weight, complete with motor, 40 pounds 
g! P ‚юр 


Котлиу Gap witk Cover 
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CONSTANT IMPEDANCE AUDIBILITY METER, ТҮРЕ I-P-306 


N audibility meter is an essential piece of apparatus in all comparative tests of 
receivers and telephones, for the reason thar it reduces the strength of signals to a 
definite standard basis of numerical comparison; thus, unir audibility, or an audi- 

bility of one, is the strength of a signal which is just audible. By means of a variable shunt 
around the telephones, we 
can always reduce the 
strength of signal to unit 
audibility. № we knew the 
proportional current passing 
through the shunt, we could 
readily determine the num- 
ber of times audibility of 
the signals, provided that at 
the same time we introduced 
an impedance in series with 
the detector output, so as to 
maintain constant the total 
impedance across the detec- 
tor. 

In the old types of audi 
bility meters, inaccuracy 
was introduced in the read- 
ings because of the vari 
tion in the total impedance 
across the detector, which 
resulted in a variation in 


T 10096" 
detector output. The con 

stant impedance audibiliry WIRELESS SPECIALTY APPARATUS 
meter maintains a constant BOSTON... вт e 


impedance across the d 
tector terminals, which is 
equal то the impedance of 
the telephones, and insures Constant Imrgvance Auviniery METER 

constant detector output ылы 

justments, The above meter is designed so that this constant impedance is auto- 
ly I'he range of the instrument is from one to ten thousand audibility 

This meter is invaluable in measuring the strength of signals in comparing receivers, 
receiver circuits, telephones, the amount of amplification jn oscillating circuits, and other 
laboratory and commercial measurements. It can be left connected in the circuit without 
a reduction of signal strength, when the contact switch is on contact number one. It may 
be used with equal success in either vacuum tube oscillating circuits or with crystal detec- 
tors, and reads direct! ly in "times audibility.”” 

The meter is beautifully furnished in a hard-wood box, with a bevelled bakelite dilecto 
top, on which the audibility is directly engraved. Connection is readily afforded by four 
binding posts, two for the receiver circuit, and two for the telephones. The taps and con 
tact arm are of polished nickel, so that the instrument makes an attractive, as well as 
invaluable, addition to any radio station or laboratory. 

Overall size, 8' 8" x 34" W 


ecured, 


ht, 4 pounds 
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AUTOMATIC CONTROL PANEL, TYPE Q-S-1002 


N the early types of radio equipment 

much time was lost in alternating 

the antenna connection between the 
receivingand sending circuits. Itwas nec- 
essary to protect the detector, manipu- 
late an awkward antenna switch, an 
laboriously start the motor gene 
with a hand rheostat. In these days of 
high pressure radio communication, 
every second is valuable, and avoidable 
delays will not be tolerated. This central 
control board is designed to facilitate 
quick transfersand reduce delays to a 
minimum, 

The key is a standard WIRELESS SPE- 
cia ty APPARATUS key of the light type 
with 24" silver contacts, and is mounted 
directly on the panel, thus eliminating 
Jost motion in reaching from the key to 
the switches. ‘The panel is arranged so 
that it may be set into the operating 
table. It contains three push-button 
switches. The top one permits a choice of hand or relay keys. ‘The second starts and stops 
the motor generator, while the third actuates an automatic send-receive switch. To reach 
from the key to the switches requires only the slightest movement of the hand. 
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The relay key is described 
on page 50. 

The antenna transfer switch 
shown in the photograph is 
operated by reversals of a 
shuttle armature bringing 
into play an high inertia 
which produces positive con 
tacting of the switch clips. 
Insulation for operation on 
powers of 1 K.W. is provided. 

The circuits are shown in 
the accompanying wiring dia 
gram. 


Size, 8" ж 7" x g” Weight, 15 pounds 


+ 
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WIRING DiaGRAM, Automatic ANTENNA SwtrcH AND Conrxot Вох 
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THE CLARK TONE-TESTER 
| \НЕ transmitting range of any radio station is dependent in а large degree upon the 


carrying power and tone of the spark. This device was designed to enable an oper- 
ator to test the tone of the spark easily and quickly, and gives the true note of the 
spark as heard in a distant receiving station. 

This tone-tester was originally designed by Mr. 
Geo. A. Clark, and consists of a miniature crystal 
detector, inductance, and fixed condenser, all 
mounted upon a heavy cast base, equipped with two 
binding posts for telephone connections. 

The fixed condenser is contained within the induc- 
tance spool, while the detector and inductance switch 
аге mounted directly upon the alternate sides of the 
spool. The contact switch has three taps, permitting 
the test of a spark tuned on anyone of the three stand- 
ard wave-lengths, 300 meters, 600 meters, and 1200 
meters. ‘The tune of the tone test circuit, however, is 


none View 


sufficiently broad for use with sparks of lower 
or higher wave-length range. The inductance 
spool is mounted upon a swivel which thus 
permits setting of the; coil in any desired 
plane, relative to the inductance plane of the 
transmitting apparatus. In this way, any 
desired degree of intensitytmay be obtained. 

The spool is bakelite dilecto, while all 
metal parts are black japanned or polished 
nickel, making the tone-tester an attractive 
and useful piece of apparatus in any radio 
station. 


His. Vus Size, 8 x 426 x 34" Weight, 334 pounds 
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XI. EDISON STORAGE BATTERIES 


r | *HE United Stares Radio Law requires, оп all vessels, radio equipment capable of 
emergency transmission over a minimum distance of one hundred miles, and (оға 
minimum period of four continuous hours. This necessitates a source of power exter- 

nal to the engine room. ‘The Edison nickel-iron-alkaline storage battery has met the exac- 

tions of the marine auxiliary wireless service more closely than any other source of power. 

Several large and progressive steamship companies have adopted Edison Storage 
Batteries for their ships. On page 70 of this caralog will be found photographs of a 
WIRELESS SPECIALTY APPA- 
RATUS installation on the 
ттер ГҮкілт Company's 
Steamship Pastores, 
equipped with an Edison 
Storage Battery for emer- 
gency operation of the 
tadio ағат and ship's 
lights. ‘This battery was in- 
stalled in 1913 and has not 
required any replacements 
to date. No depreciation is 
evident, either electrically 
or mechanically. 

The Edison Battery can 
be discharged to zcro, and 
even short-circuited, with- 
out injury. If it is con- 
nected “reversed” no harm 
is done, although, of course, -~ А Barres or 5 B-4 Cetus Mo 
the connections must be 
changed to their proper poles in order to charge the battery. It can be left on charge indefi- 
nitely and may be charged at several times its normal rate, for limited periods, without 
injury. We do not recommend this practice, however, on account of the excessive evap- 
oration of the electrolyte. 

The Edison Battery may be left standing idle indefinitely either charged or discharged, 
without attention and without injury. 

Excessive vibration and concussion do not affect the Edison Battery. There is no 
buckling or growing of the plates, no shedding of active materials, no necessity for plate 
renewals and no breakage. After seven and eight years’ service, Edison 
Batteries with the original plates are operating at full capacity and аррат- 
ently yet good for many years. 

In addition to the units for marine and industrial purposes, Edison Bat- 
teries ate now made in small compact units designed for the operation of 
vacuum tubes. This source of power is, of course, far superior to dry cells or 
other primary batteries. 

Edison Batteries are shipped charged ready for immediate use. We 
B2 By tecommend the installation of the battery in the radio room. We will be 
Жүре Ce pleased to quote on steel skeleton frame battery racks for the cell units from 

sketches or blueprints of the radio room. 

Additional information and prices on application. 


ох Magixg Tgav 


1651 


Wireless Specialty Apparatus Company 


XII. THE PATENTED CONTRIBUTIONS OF THE WIRELESS 
SPECIALTY APPARATUS COMPANY 
NEW art has its birth in the fruits of inventive genius. It is, therefore, so intimately 
connected with the genera] patent situation that no discussion in its field is com- 
plete without a survey of each manufacturer’s contribution to the art, measured 
Бу the importance and scope of his acquired patents. 

‘Phe WIRELESS SrEciALTY APPARATUS Company was formed upon the inventive talent 
of Mr, Pickard. His patents are the record of twenty years of extensive research work in 
radio communication that had its initial success when he discovered his first form of detec- 
tor. Mr. Pickard’s crystal detector patents thoroughly cover this universal and simple 
method af radio reception. 

Atarecent dinner of the Washington Branch of the American Institute of Radio Engi- 
neers, Commander S. С. Hooper — the administrative head of the Radio Engineering 
Department of the United States Navy — delivered an address in which he stated that the 
Direction Finder Loop (patented by Mr. Greenleaf Whittier Pickard in 1908) was the most 
important modern device employed in the radio art by the United States Navy during the 
World War. 

The static elimination devices invented by Mr. Pickard and placed in the Bar Harbor 
Station carried the bulk of the Transatlantic radio reception traffic from our expeditionary 
forces in France. This station was entirely designed and built by the WireLess SPECIALTY 
APPARATUS Company. Its most recent achievement was the reporting of the radio traffic 
in the Transoceanic flight of the U. 5. Navy Seaplanes during their entire course. 

The fifty or more patents issued since 1906 to the WIRELESS SPECIALTY APPARATUS 
Company control a wide range of devices and circuits used in radio telegraphy and teleph- 
ony. The crystal patents include the controlling and subsidiary patents on crystal detec- 
tors, constituting а complete patent situation on the various standard features, including 
the crystals themselves, the contact selection, the standard fusible metal holder for the 
crystals, all the operative forms of crystal contacts, the standard crystal detector circuits 
and apparatus combined with crystals, and many mechanical devices for using and oper- 
ating crystals. 

In 1907, two other remarkable inventions were filed in 
the United States Patent Office. The first of these was the 
Loop Patent issued in 1908 (No. 876,996); the second, the 
Multiple Antenna Patent, issued in тото (No. 956,165). 

The Loop Patent is controlling in the use of a loop 
antenna for transmission and reception, the property of 
direction finding of a loop, and the combination of a 
loop with an ordinary antenna, 

The accompanying photograph is taken from an 
article by Mr. Pickard, published in the Electrical 
Review, June 15, 1907, and shows an early Direction 
Finder Loop of four series turns, one meter in diameter, 
arranged on a tripod with the associated tuning con- 
densers and detector apparatus. At that early date 
this loop was used to determine the direction of a 
distant transmitter and plot the distortion of the wave 
front of a station when її met obstacles such as metal 
sttuctures and natural geographical variations, such 
as trees hills and streams. 


Toe Елму Direction Fixper Loar 
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Тһе great freedom from static of a loop com- 
pared with the straight antenna is mentioned 
in this patent. No high-scas navy vessel at the 
present time is completely equipped without a 
Loop Direction Finder, essentially identical 
with the one shown in the photograph. The 
service performed by it during the war in 
tening the destruction of the German sub- 
marines and Zeppelins, in locating the exact 
position of enemy field units, of guiding our 
night bombers back to their airdromes, and of 
navigating vessels at sea in fog or thick 
weather, cannot be measured. The NC-4 was 
guided in her historic flight from the United 
States to England by a directive loop receiving 
system. The entire front line communication of 
the Allies was planned on a portable quenched 
gap loop transmitter and receiver, capable 
of being entirely contained in a dugout, 
and communicating with similar stations at 
distances up to eight miles in the rear. 
This set was developed in France by our Chief 
Engineer, W. H. Priess, at that time an 
officer in the United States Signal Corps, 
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First Arrempt лт Static ELIMINATION 


when enemy fire was making it impossible to maintain telephone wire lines. 
The WIRELESS SPECIALTY Apparatus Company's Loop Patent also shows for the 
first time the circuits for unilateral direction finding, local elimination of static, and adjust- 


ment of radio-frequency phase relations. 


The Multiple Antenna Patent covers broadly the use of tuned combinations of Loop 
Antennae, Straight Antennae, or arrangements of the two types, connected by Radio 
Vrequency Circuits, the phase relations of which are designed according to the principle 
described in the patent, so as to combine the desired radio-frequency energy collected in 
the various antennae at the required phase in a common detector circuit. In the patent 
the particular case of transoceanic and transcontinental reception was disclosed, and the 


Tne Firer Wrrevess TELEPIONE Receiver 
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special form described is two tuned 
vertical loops in the same east-west 
plane, separated approximately one- 
half wave-length, or a distance of 
several thousands of meters. The 
complete disclosure here of radio- 
frequency phase-control of the 
energy of several circuits is remark- 
ably far ahead of the art at this 
date. This patent shows the basic 
circuits used in our land station 
static eliminator. 

Some of the other important 
inventions and patents owned by 
the WIRELESS SPECIALTY АРРАКА- 
тия Company are: 
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Тһе standard receiving inductance with two interconnected switches for control by 
large and small units; 

Leyden jar condensers in which the conducting surfaces are electrolytically deposited 
coppet or other metal; 

Basic patent for use of the combination consisting of a 5oo-cycle generator at the 
transmitter and rectifying detector with telephone at the receiver; 

Various forms of sheet condensers for spark circuits, protective condensers and various 
other uses; 

Constant impedance audibility meter; 

Telephone receivers with protective spark gaps; 

The so-called inductance "ticker" system of receiving radio signals; 

Testing apparatus for detectors and receiving circuits, using oscillations from a buzzer 
or other source; 

Rotary tone condenser reception; 

Various circuits; the apparatus and 
methods for transmission and гесер- 
tion, including the standard system 
involving the transmission of waves 
in groups at high frequency, the 
rectification of the received currents, 
the charging of a condenser and dis- 
charging it through the telephones; 

Various practical forms of static 
eliminators, including those using the 
Loop Antenna, 

А large number of patents on 
important phases of radio communi- 
cation are pending. This 3s indicative 
of the policy of the company to maintain its supremacy as a specialist in the development 
of the radio art. 

The accompanying photographs show the earliest successful apparatus for the trans- 
mission of speech by means of wireless waves, known to us. 

On September 6, 1902, in Boston, Mass., Mr. Greenleaf Whittier Pickard used this 
equipment in a demonstration before a group of telephone engineers, including Messrs. 
Н. f. W. Fay and Н, W. Shreeve, under the auspices of the American Telegraph and 
‘Telephone Company (Bell System). The receiver was of special interest, for it included 
the first Wollaston-wire "electrolytic" detector. The transmitter. was of the spark type, 
using discharges above audible frequency. 

This 1902 installation was not of commercial nature, of course, but it was operative 
radio telephony and demonstrated the future possibilities. 
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Machine Shop of Main Plant of Wireless SPECIALTY Apparatus Company 
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Radio Installation on United Fruit Company's Steamship Pastores designed and built by WimELEss 
Srectatty Apparatus Company. In continuous operation since 1913 


ransmitter designed and built by the WinzLEss 8ресілітү Apparatus Compa 
the United Fruir Company’s station at Swan Island, Caribbean Sea 


and installed in 


IE 


А few high-tension panels of one lot of two hundred $ K.W. Radio Transmitters manufactured for the U. S, Navy 
hy the Winrttss SPECIALTY APPARATUS COMPANY 


Power Yacht балама equipped with Wiretess ЗрЕСТАЬТУ APPARATUS 
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XV. FORME 


КОК THR CALCULATION OF RADIO. РОБУОМЕМА 


Cuxisrrc mv Merian ||, Riss 
Cues Eau veer Wing es Чакма Arzan pS Самрат 


‘The fullowiny list ut уак applies іс the formulae Півсес for eur venir: reference 


d = Pegy an joules f = билш 
IF — Power in watts, 10% waits = 1 kilowut a = Герта М 
апғрогоѕ г = Ним of alu nl lemacitains 
К — Potential гитсе in tolre Ё = Number of iris, 
4 = Resisesnecin chins 24 = Ampli ude of тагатлггет 
I тезікгінсе 77 илтте М = Oiluint fHeeuency dm cycles per 
ciance in henries, 10° ums, — 1 Second 


T= Oscillation peris м: seconds 
іп айы MP mls — | we — 20 
A = Osiladion wavs-lengch iri trsters 
al iulüztazcc іп herries Гус Velocity af light — 3% 20" meters рег 


иш; етеін accond 
a = Number of sparks per second al — bogsriiuniz decremenr 
k — Iielevsrie coustant 


Th. energy sional ih (he cleccrostate пе ой д condenser — 
1 
J ‚б зш a 


"The energy starec те the elevtremmumucic nelil alan inductance = 


ie T LP joules о» 


Un ak oscillating circuit, its Energy ws transferred, Prom. the elicttoseazie то the leer 
muneri bêl ancl then refund 16 ас electrostatic ald, with eich transfer sequirini 
squstter epele for its сүтін. HW the plist зиде ol sue сәсшіг as тато €. e, rnglectihig 
Teese) ne = oe өз» 

T'he power varri vell Inet! Haie edet teafa е Ficht of a condenacr or the elecerorn. 
ficit. of an incuctanee is che product uf che süjrmiber oë ries these fields аты builh up per 
Зее ani] the: energy sore at спой charge: 


IF = LACT watts 
і-- Т ВЕР watts (5) 
"Ihe frequency vf oscillytiou ia condenser irent of low damping = 
"3. ў сү per second. w) 
Б © 


‘lhe period of the oscillation. = 
$- ; scola Gr 
Мінсе WX = P Fat an ehxtroriagaetie wher the wá ve-lenglt — 
x — ат С madens (a) 


| 
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A төс useful form of сциаһоп (S) ік 


х= 59.6 ү! vius. (mills, inezers 49) 
‘The logarithmic decrement uf а cond = 
R allt 

ше UMS. am 


The v ol thy amplitude of cither the current or thr poten 
circuit whose decrement із logariclmic ac any cime £ — 


EX. С) а» 


f= tue (6) 


o aml fe are, respectively, the maximum amplicuae of the poten il aml 1 
— oad bas ned Fen the тирес ul phe masnim peaks of these с 


in an useillasinge 


"Ule current ano potential for che primary оѓ a cuenehed spark iedasmitter lalla the 


equation, у 4 
а 
TERET (! z un (13) 


The кейш uf ike oscillation ix a straigat Tine. 
‘The number of oscillations required for the amplitude of either rhe current or jocenzial 
differerve to вама 1x the initial amplirude — 
loge x +? 
z 4 


б oscillations 


Kors dine Т be 


Fora = 01 G — 230 + a 
4 


54; 


The effective current for an oscillation train when the envelope of ix escillurion is 
legarichmic — 


ZA аз 
аха 
“Uke effective current fur a wave iain а Влгаг decremenc « is given by 
з he 
Rees 


[f tigre are у rains per secoml, ane] each train clics lows cu 


when 


heels for praet 


Te t where x = (01 (Sec eq. 15-1 
к 


the effective current іл che cireuic as measured by а cieTmo-ameneter — 


h-MaU 417) 
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Operating Room of the New Orleans Station of the "Tropical Radio Telegraph Company, equipped with 
WIRELESS SPECIALTY АггАкАтуз Comvanr’s Auxiliary Transmitter and Receiver 
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COUPLED: CIRCUITS 
‘The coupling coefficient between two circus whose eleczromagmetie тейді ark inter- 
linker} = 
А 
м 


К = 4189 


qe 
where Hf is the тшізші induccance Ietweer. the circulis, and Li amd б, the тәулігі 
iniucranczs of che tee cir. 

When pen cirese zuned Фо а силат wave-length А are compled, twn waves are 
2 іп the renis. Their wavelengths are биетеп open she decrements of the 

the coupling ерен then 
M=Ay1— А: (9) 
art Nyt] Bi 

where = g RE Fi E 

үк ( ) (2) 
in which ite Fle rléceemeni of one of the ziteuits and dè she üecremenz of the other circuit 


constarhad unlinked. 
Тһе decrements Ұй che cec compl rig wiees are, respeezivelv, 


in 


4 did 

= "à 422) 
dd da 

Wo ETE 423) 


VE teo cirat ure euupled aad the primary ol Ireeueneg Ni is excited by a potential 
тота E, which breaks dawn ihe қар я ames рег әні!) а thermometer in the 
&eenndary circuit will feyjster the current /> ей, which reaches a maximum whet the 
freyency of tie secondary N: sevals tat of the primary, The current Ўзан, calls 

1 LEES 1 


п = E Г MeN LS duke о ^. у үз (A 1а yl ni 


№ 
ө. 1 | 
Ly duds — d (25) 


At resonance Y, = № 


пй ~E [r 


1 


16.2 


With primary usdamped and Vy = Ne 
1 
қаж "| а 18 
o APT 


ENF by (203 
CALCULATION OF CAPACITY 

“Whe capacity of и condenser ciusisting of paralel plates relanzly close ang separates: 

һе 3 dielectric ol ліса Ge) and thick ness 4) = 
= ae 4 ay 

С-ж,. "ғ ке Gn 
where fa) ісіп cme. 
that calcilnteG, «орел: 
quency. 


and) in vensinieters. Ar racio feisquencies the сарасісу ds lower sli 
apas che thickness uni naturs of the dielectriv, amt the fre- 
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Power Plant of the New Orleans Station of the ‘Tropical Radio Telegraph Campany, showing 
the бо K.W. Transmitter 


Mining Mica in India for WIRELESS SPECIALTY Apparatus COMPANY'S FARADON Mica Condensers 
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With (а) in sjuare inches and Q) in theusanétis uf an inch 
más. i) 


см amd vacuum 
_ 123 far oils anil wnxes 
004 3 for rubber 

! 3-6 5 for pluses amb mica 


‘Thr capacity of ап untenna sunsiscing nla single vertical wire of Шатссег ? cms, and 


length # ems, 2 
С ~y X 10% mide (29) 
4.15 Jorio. 7 
The сабасну ef а long horizontal antenna — 
И ИЧ А 
C= ы X LW? mids. (w) 
7471 à 


where & ig the height in crus, of ze horiamtal poesi a hive she ee 

Тасзс capacities are : 
capacity Шаша ncighborir : other hund, ike UE of be wire ac che 
fundamentul length 15 сарро пагг]у 29% To lower than є zilenlateil, slur tu the Ron- 


uniform distribu 


псткахы ef 


CALCULATION OF INDUCTAN 
The inductance of a long cylindrical coil ~ 


Gon 


1 : А ss 4220. А Е 
where # is a constant depending un che ratia of 4 aml obtained fram che accomennyimgr 
curve on page 70, 


‘The inductance of a pancake coil — 
C uei N х на T — y 
f= ek [о СІНЕ x) 2] ems, (32) 


where а = mean radius in ema. 
Z — toral zurns on the coil 


+ her 8 = axial Jengch of che coil in crs. 
+ d — depti uf the көй in cms. 
Е oi 
s For maximum inductance for а deep winding 
% 8-4 
а=1м ха 
1. = 17.022 cms, өз) 
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Curves for determining constant for the calculation of the induction of a solenoid 
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For a spiru] or pancake in which the wielth of the cape is 4, the depth of the coil d. the 
maximum inductance бут a given lengeh of taps is ol «1 when che mean 


9 — 1.54 
J. oZ cms, (33) 
where 
5 g ы 2 
0.5 304 0.2 23.2 
4.1 212 „1 2 
ПЕ] 331 0.05 2+7 
(oU 254 (33) 
‘The depth of penetration of a radio frequency curreat inii а enaluetuir = 
озо 


Pe ems. (36) 


for copper м = 1 г 
‘The radiation resistance cl ап liter = 


tenet { ^5 Y ; 
= tenet | t lime (33) 


where ac is the Form factor, А — height in meters, X the wave-length in meters. "Рак lorm 
factor e is dependent прут the гиттенг distrihuzion atong the vercical portion of che antenna, 
For uniform disiribucion е — 1. for a stiaighi wire ai ics fundamental x = 2/7, fora highly 
loadei antenna д = 0.5. 


‘Thy Fiindacaental wave-length of ап antenna is approximately five zimes che length 
of one oi its symmetrical elements measured along the wire from che ground 16 ke epen ир. 


The current #, in a receiving antenna ilue ro а current 7, at а ilistant trang 


ancenaan си: ' 
н ` е 
жа, ( 6 P Ge 


where ihe eurer 
hetween che stat : 
е only for che casc of а receiving ancennit with an effective resi 
ability on a. crystal Йетеетаг а minimun cutteni af 25 X 10 


ng open antenna 


‘rhe curreat in a receiving loop from а transi 
„ fot Me Sor Be Fe 

-- 2309 tos au 

r- 2308 ( e pense (зу 


айрыла, the lengths іп zneters and ІЙ resistance a£ the loop. R 
s induczaace of the Joop L, їл епт. and “һе еҒеспіус height of che loop fe in 
gives liy the амат 
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DECREMENT VEASUREMENT 


The dreremene 4а rmui gives û fun ОҒ perme іліне лсе іп delucng cuit 
widens. Des тисти are measure һу coupfiag а талдай; бапес tunes vircuit 
inrliZng a corner: Vul'ratim devis to the circus to or meaner, АЛА] driving His etru- 
ment eirzu'z ly а eenstanc excitation sios in the сігегі m be meusunal, ane noting liz 
instrumeas deflections for хонох ітар frecugnes settings uf che memuring creuit. Plo: 


ae A Ak by " DN 5 жен m 4 
the racio of { м onlinaces amd ehe ratio of y, che улын. Thu гекитал curve is 
А № 
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appro: ely symetrie, with nespeet к armen. thenagh tu dive 
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y, ёзс plotai оч che appeadoi curve 


“The valucs of S drawn ıu the argumenc G ) 


Мес. A typical еншіге Curve is Күтө е inchickal ил this sheer. 

The half deflection method is < Их ие. TE the scale uf measure 'niscrutment isclivided 
^n сите squared values, ain; Cy, Cy ams Са are resqerrivel v the capacities that produce 
ІШІ defection ar resonance anil hall dellecrien en cither skle oF ream: 


a f CY 
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Vor separating di and 22, Iwo general methods те чей: 

(1) Cilibran: che measuring vire by exciting it from an undines жәні 
the value of zs dirretly. 

(2) At resonance hetwees the two ci 


hix gives 


сё. nore the current /, Мине changing 


ml'ustnerts an à non inductive resale 3& ito the secondary aud note the current 
1. Vhen, since 
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mic tiv mu hut the creuit to be »neasunal ^s exei by а source 
Suee Approval’ e rea п 209 еке ид woe, dina t 
spark excitation, aid] М tie measuring cirzui y decl coupled to the circu 
inem. 


di = м 


ANTENNA MEASLIREMENTS, 

The teasurement w the decrement оѓ an antenna has мел өнегелі. Ti «шісі с 
antal that (тана ал condicions ahouk] be Парсис: *0 coca the GCecreinesz due зи 
cornea. 

The fundamental wave-length if an zat iz S is measured hy inserting a stall loo: 
hetweer the ameaga спстикт емі шіні the Бат: connection, ais} клен the antenna 
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from a calibrated driver. A detector or current indicating instrument may be used to indicate 
resonance. 

‘The fundamental inductance and capacity of an antenna may be measured by the 
following method: 

(1) Measure the fundamental wavelength Xy of tne antenna. 

(2) Insert an inductance Lı in series with the antenna and measure the resulting wave- 
length of the antenna M. Tf X, Cy and С; indicate the antenna constants at the fundamental 


2 
= (as ) Lv ems. (44) 


Ум | | А 
G= (=) д mis. (45) 


where L is in cms., C in mfds., and А in meters. 
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